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1 Titnng
4-7
(Complex
82 (Periodic
11.34



21 (Dean , 1972)

Types of industries Al Ag As Cd Cr Cu F Fe Hyg Mn Pb Ni

Pulp, paper mills,
paperboard, building,

paper,board mills .« .

Organic chemical,

petrochemicals . e o e o« e e

Alkalis, chlorine,

inorganic chemicals . Y o v .
Fertilizers .
Petroleum refining . ) ‘ . ~ . . .

Basic steel work,

foundries .

Basic non-ferrous

metals-works, foundries

Motor vehicles,

aircraft-plating, finishing
Flat glass, cement,
ashestos products

Textiles mill products

Leather tanning

Steam generation

Power plants



2.2

(Patterson , 1985

- 2544)

548
0.5-25

0.4-66.5
26-5.1

40.3-3194
117
2-140
380-400
165
0.43-100
29
0.018-0.098
6.5

126.7-1448
66.1-84.9
1.1-10.0
0.47-1.39
29-110
94.6



327.5°¢ 1740 °¢ 4
208, 206, 207 204 (World Health Organization, 1977)

, 2522)
(Galena) PbS (Cerussite)
PbC03 (Anglesite) PbS04
86.6 13.4
2.5-3
(Po2)
Lead Oxalate (World Health
Organization, 1981)
22.1
(heme)

0-aminolevulenic acid (ALA) dehydratase (PBG

synthetase™

ALA dehydratase



222 ( 1 2522)

1.
2.
3.
4,
2.3
112.41 0, 2 320.9
765
(CdS)

0.1



24

24.1

(Chemical Precipitation)

M-+ 2NaOH A MOH2+ 2Na+
M

6-11



(Na2 )
(NaHS) (FeS)
Mt + Nas --eremeeeem ) MS+2Nat
M”
24.2 (lon Exchange)
243 (Reverse Osmosis)

(Semi-permeable Membrane)
100

1



244

24.5

24.6

(Evaporation)

12

(Oxidationand Reduction)

(Electrolytic Recovery)
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24.7 ?  (Electrodialysis)

(lon Selective Membrane)

248 (Adsorption)
3

(adsorbate)
(adsorhent)

1) (Adsorption Mechanism)

2
(Physical Adsorption) (Chemisorption)
(Van der Waals Forces)
(electrostatic force)
(dispersion forces)

(multilayers)



14

(Chemisorption)
]
(activation
energy)
(monolayer)
(Physical adsorption)
(Chemisorption)
1
(desorption)
(irreversible)
2
3,
20 kcal/mol
100 keal/mol 20 keal/mol

(Adsorption Kinetics)

(Rate of molecular
Transfer)
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L (Bulk Transport)

(External or film diffusion)
2 (internal diffusion)
(Film
Transport)
(surface diffusion)

(Pore diiffusion)
(Intraparticle Transport)

internal

diffusion ~ External or film diffusion
Intraparticle Transport External or

film diffusion
2)
(2) (Nature of the Adsorbent)
(11)
500 - 2000
05-15
3 (Macropores)
(Transitional Pores) (Micropores) ( 2539)

(12)



(13)

Ca2, Mg

(Adsorption Equilibria)

16



(1) Langmuir Adsorption Isotherm

Langmuir
L
2 (monolayer)
3
4,
Langmuir
X = XnbCe(1+bCe)

X=xim ¥
() (Adsorption Capacity)

Ce=

Xme

monolayer
b=

(2) Freundlich Adsorption Isotherm

Freundlich

17

Adsorption Isotherm



xim = KCelh
X =
Ce=
K.ln=
(3) BET Adsorption Isotherm
Brunauer Emmett
(Multilayer)
2
BET
X = YnBCI(CsCa{1HB-1)CC)
X=xm ()
0:=
C=
X
monolayer
BC=
2.5 (Bone Charcoal)
1000
Phatumvanit ~ Legeros (1997)
400

Teller (BET)

600

(2544)

18

12



23
M.J., 1997)

Carbon
Moisture
Hydroxyapatite
Calcium carbonate
Calcium sulphate
Total surface area
Iron - as Fe203

Pore size distribution

Pore volume

19

(Hydroxyapatite)
Cal)P0450H)2

(Chemisorption)

Brimac216 (Irvine. G.D.

9to 11 %
5 % max
70 to 76 %
7109 %
011002 %
100 2/g
<0.3%
7.51t0 60,000 nm
0.225 cm2/g

Knowles.



2.6

60

Yoshiharu.H.

100 ppm.

1-3

10 46

Azabh, M.S.

20

Maycock, K.R.

15

, 1987

Cret

3.5 Crbr

Peterson, P.J., 1989

100 ppm.
23
90

, 1996

70

17
7-10

3.5-5.5

Cr3

20

(K2XCr20 4
30
3
52
100



mtr num T 217

« o
Lews J., 1995
| 6
(EC Standard)
Phatumvanit P. ~ Legeros RX., 1997
400, 600
800
( 600 )
( XRD)
, 2544 3
600, 800 1000
8,10 12
600
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