31 (Hazardous Waste)
(Hazardous Waste)
1978 Projasek, 1979)

(@) (Ag)
(Projasek, 1979)

(Be)

(Srivastava, 1989)

(. EPA



KO « utm i

« 5
3.2
5 (Atomic Number)
23 - 92 47 -
( )
(Oxidation Number)
(Complex Compound)?
(Organometallic Compound)®
(Food  Chai )
1) (Mercury)
(Forstner, 1981 Fujiki, 1972)

2) (Cadmium)



5-10
(Forstner, 1981
Friberg et al.,1974)
3 ) (Chromium)
1960
4 ) (Arsenic)
0.3 -0.6 mg/L

(Forstner, 1981 Friberg et.al.,1979)

5 )  (Lead)
?

(Nephritis)



3.3

300-400 /

? 600 /

250-350 /

: 500 - 600 /

80-100 /

3.3.3
(Sodium Carhonate, Na2C03) (Blast Furnace)
100 . 623
(Slag)
(PhS04)
2PhS04+3C + NaCOJFlux) ... } 2Pb + Naz2) 3+ 4C02

2PDS04+ 5C + 2NaZC 03(Flux) ) 2Pb + 2Nas + 7C02



PhS04+ 2C +

PbS04 >

Na2C 0 3(Flux) >,

¢ +02 )

(Na2C 03 Flux) A
2PbS + C + 2NaZC 0 3Flux) N
2Ph0 +C i) il
?

PhS + Fe(Flux) QIR0 )

NaXs  NaX23

PhS +2C02
PhO + 503
Nad) +C02
C02

2Pb +2NaXs + 3C02
2Pb + C02

Pb + FeS

Na2504  Na2S27



31

Scrap Batteries

.

Storage

'

Sulfuric acid

for recovery

Water ——p Breaking

or treatment

'

, Wastewater
Separation -
to treatment
Rubber, PVC, etc.
—>
for disposal
Clean-gas to p» Polypropylene for sale
atmosphere
T 1000 Kg /Batch
Residue
Gas cleaning
Flux(Na,CO
sy g
T Off gases ; AENFuMsUAeY
Smelting aiCokie &
S 0-250 Kg /Batch
165 Kg /Batch *
Lead = 600 - 700 Kg /Batch l
Castin
9 Slag to landfil
285-635 Kg /Batch
Lead Ingots
31

Na2C03
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1

coke

(

' )
335

2

matte) NaX, FeS  PhS

10

31

540
2.76
0.99
8.21
2.76
31.28

Silica, Alumina

( odiumsulphide Containing
(Slag)



11

Nad  Si02 (
3.)

NaOH 02

(Hazardous Waste)

(Solidification)
(Specially designed landfill site)
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1 1-0ily wastes 2.
(Solvents) 3. (Pesticides) 4.  (Acid) 5.  (Alkali) 6. (Heavy Metals)
1. (Special)  ( , co- .. 2539)

(Physical Treatment)

(Chemical Treatment)

(Biological Treatment)



(Thermal Treatment)

35 (Solidification of Hazardous Wastes)

351

( Solidification ) ?
(Sludge)u (Binder)

(Stabilization)

13
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3.5.2

2
1) ? (' organic Fixation)
(Cation)
2) (Organic Encapsulation)
(Anion)
1) (Cement - based Techniques)
2) (Lime - base Techniques)
3) (Thermoplastic Techniques)

Bitumen, Paraffin  Polyethylene



4) (Organic Polymers)
(Gelli Agents ~ Urea Formaldehyde)

5) (Encapsulation Techniques)
Polyethylene  Organic Resins

6) (Self - Cementing Techniques)

7) (Glassification)

Synthetic Silicate Mineral

3.3

15
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3.5.3 (Solidification and stabilization by Cement - based
Techniques)

(Additive)

>



3.6

1) (Dilution)

3) (Aadsorption)i

L Non Hydraulic Cements
'l ( table)!

2. Hydraulic Cements

17
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Hydraulic  Cement
(American Standards of Testing Material ASTM)

(Ordinary Portland Cement)
?

(Modified Portland Cernent”,

(High - Early-Strength Portland Cement)

(Low - Heat - Portland Cement)

(Sulfate - Resistant Portland Cement)



3.2

2 ?
j
(C20) 60-65
(50) 20-24
(D3 4-8
(Fe3) 2-5
2
(3Ca0.5i02 19
(2Ca0.5i02) 25
(3Ca0AI03 1

(ICAOAIDIFD) 8

( , 2529)
3.7
Cement Paste
(Hydration)
2(3Ca0.5i02) + 6HA A 3Ca025i02. 3HA) + 3Ca(OH)2
2(2Ca0.5i02) + 4HX) + 3Ca0i02.3HA + Ca(OH)2

3Ca0.AI20 3+ 6HD A 3Ca0.AID 3+6HD

19



(HW 1
3.8
(Quick  Lime)
(ydrated Lime)
61.6
81.6
3.9
(Sodium  Sulphide ; Nax)
Agent)fl 2 NaS  NaX.9H2D
NaX.9H2) 1427
1.856

Na25.9H2) 920

100 mg /.

24

Nas

A

(Reducing

1180



{ 1

tinaontuM ' tnaa

(Compressive Strength)
(Density)
(Leachate)

6( . .2540)
(Leachate Extraction Procedure)
(Leachant  Extraction Fluid)
9.5
1) 25 (Leachate)
(Synthetic acid rain extraction fluid)
( 80 20 )
(pHA (Mixture) 5
20 ) (
(Rotary Agitator) 30

18
7 (Leachate)
06 08
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da

3.11
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3.12

(. .2540)
6( . . 2540)
1 ( confined Compressive strength)
ASTM D-1633  D-2166 35
(Secure  Landfill)
2, 1.15
3, (Leachant  Extraction Fluid)
(Leachate Extraction Procedure)
5

/
1 .
5 /
5 /
0.2 /



3.13

69.6% 2.18% 0.54%
25.48%
11
pH 11

6.2

0.05mg .

BISHOP(988)

1.99%

0.21%

1.5

24



JAGGK1988)

2)
(Aldrin)t

05

(Cement Kiln

25

(Cement Kiln Dust)

0.35

11



?

RIJAL(1990)

Cr Z)

(1:2)
0.65

0.5

1)

0.2

26

0.5
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CLAUDI0991)

(A3 !

Chengtt  Bishop0 992)

Scanning Electron  Microscopy(SEM), Energy Dispersive X-ray(EDX) et
Digestion/AA  Method
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