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Agency

UNN 2 58 )

NUNIUDNANS N %

(LaGrega, 1994)

(United State Environmental Protection

_EPA)

(LaGrega, 1994)



2.2

2.3

UHE?#Tinn

«

. National Contingency Plan (LaGrega, 1994)

(Land disposal)
(Site remediation)
(Solidification ofindustrial wastes)



(LaGrega, 1994)
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1) Macroencapsulation
) Microencapsulation
) Absorption

4) Adsorption
) Precitipation
) Detoxification

Macroencapsulation

(Pojasek, 1980)

?!



? (wetting-drying, Freezing-Thawing)

Microencapsulation

microencapsulation

Absorption

Absorption

Adsorption

Adsorption

macroencapsulation microencapsulation

Precipitation

Me(OH)2+ HXC 03 --sememmmememev } MeCOj(S) + 2HD
Me



1
Detoxification
6+ 3+
6+ (12)
()
2.5
0.485
“Abram’s water/cement ratio rule”
7 28 28

7T | 2536)

3+

15



2.6

( 2539)

Ca0
Si02
AL2) 3
Fed) 3
MgO
S03
Na,0
K"O

( . 2536)

63.8 %
20.2 %
54 %
29 %
1.5%
2.6 %
0.3 %
05%

2539)



3Ca0.5i02 c3
2Ca0.Si02 c2
3Ca0.AID3 ch

4Ca0.AlD 3Fe2C3 chf

(cement paste)

(Shively , 1986)
OF=62
2(3Ca0.Si02 + 6HA  -seeeesmermceee: ) 3Ca0.Si023HD + 3Ca(OH)2
2(2Ca0.Si02 + 4HD)  ---ermeoemeeeae ) 3Ca0.Si023HA) + Ca(OH)2
tobomorite
3Ca0.AID 3+ 6HD } 3Ca0.AID36HD + heat

Microencapsulation (LaGrega, 1994)

10

(2-4)
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(LaGrega, 1994)

Bishop (1988)
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. EPA (1992)
(Toxicity



Characteristic ~ Leaching  Procedure)
(Extraction Solution) EPA
2531
Arsenic > 5 1.
Cadmium > 1 A
Chromium > 5 ~
Lead 55 e
Mercury > 0.2 A
2.1
(US.EPA 1992)
Waste Code Regulated
Hazardous
Constitute
D004 Arsenic
D005 Barium
D006 Cadmium
D007 Chromuim
D008 Lead

2.1

25
2.2

(Extraction Procedure)

D009( Low Mercury Mercury

Subcategory less than

260 mg/kg Mercury)

D010
D011

Selenium

Silver

(Extraction Solution)

Constitution

(mg/l)
5.0
100

1

5

5
0.2

5.7

12



13

22
( 1 2531)

(N ) (HgS)

(NaOH)

11

(NaOH)



14

. .2540 6

L ( confined compressive strength)
ASTM D1633 2166 35

(Secured landfill)

2. 115
3 (Leachant extract
fluid) (leachate extraction procedure)
. .2540

(Extraction Procedure)

( ) > 5.0 /
( ) > 5.0 g
( ) > 1.0 /
2.8
(2541)
5



(2538)
0.5
28
(2542)
6 ( . . 2540)
1
(2540)
)
11
31
04

(2542)

15

1( .. 2531)

25

31
11



2

Bishop  (1988)

Buffering Capacity
L

15

1.83 meg/g

2,

2.2

08
6 . .250

(Buffering Capacity)

21

15

Buffering Capacity
1

15

L7
15

16



2.3

pC-pH diagram
jonic strength 0.75 M
12-13

17

2.2



Cumulative Alkalinity

Leached, meq/g

18

508 75
909%8 8

n
o

14

-
n
|

10 —

No of Extraction

2.1 (Bishop,1988)
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Total Metal or Alkalinity,
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No of Extraction
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(Bishop, 1988)
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o

2.3 pC-pH Diagram
(Bishop, 1988)




Shively

Shin

(1986)
15
4
4
. .EPA
0.5 1.0
0.5 1
6.0
14
f~10
Sujiwatthana (1988)
4
05

026 1

05

10.0
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Shin (1988)

14

Anova -~ Analysis

EPA
5 500 ppm 10 |/
30
115 1.075

Rijal (1990)

11



05

Leangon (1993)

Minocha (2002)

Minocha (2003)

25 8

0.64

137

28

0.2

28

2

5
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