«nniujjujinfnj

%

3
3.1
5 23 -
92 4 - 7 68
( )
(Complex Compound)
(Organometallic  Compound) 1
(Food Chain)
25 (. .2531)
32
(Portland Cement)
(
2538)
Ca0 63.8 %
02 20.2 %
AlA 5.4 %
Fed 3 2.9 %
MgO 1.5%

03 2.6 %



NaZ) 0.3%

K2 0.5 %
3Ca0 . Si02 C3S
2Ca0 . Si02 C2S
3Ca0 . AID 3 C3A
4Ca0 . AN 3Fe 3 C4AF
Shively (1986) (Cement Paste)
(Oxyhydroxide)
3.3
(Hydration)

Neville (1981)
( , 2538)

2(3Ca0.Si0j) + 6 HD  — >3Ca0.25i023H2 + 3 Ca(OH)?
22 Ca0.Si0]) +4 HO  —>3Ca0.25i023HD + Ca(OH)?
3(Ca0AINY +6HD  — > 3Ca0.AID 36HD

3Ca0AID0 3+ CaS042HN  — > 3Ca0.AID 33CaS043H

(Buffer)
Amphoteric  Metal



Lea (1956) 5 (Lime)

3.4 (Paints)
3.4.1
5 ( )
L (Pigments)
, (Hiding
Power) o (Organic)
(Inorganic)
Carbon Black, Red Lead (
)
2 (Extender Pigments)
Brushability
Shade Extender Pigments
Fillers Calcium Carhonate, China Clay, Talcum, Diatomaceous, Silica, Barium
Sulphate, Zinc Oxide Extender Pigments Fillers
Extender Pigments
Extender Pigments
3 (Binders)
Pigments

Extender Pigments
(Drying Gil, , ,



4, (Solvents)

(Binders) Pigments Extender Pigments

Ethyl Alcohol, Denatured Alcohol, Methyl
Alcohol, White Spirit

) (Additives)
34.2
2
1 (Emulsion Paints)
Emulsions Binders Emulsion Monomer,

Copolymer  Terpolymer ~ Vinyl Acetate, Acrylic Styrene

2 (il Paints)
, Alkyd Resins, Petro Resins, Epoxy Resins, Chlorinated Rubber, Vinyl
Resins Binder Aliphatic ~ Aromatic
Resins
- Epoxy Paints ?
Epoxy Resins  Binders
- Traffic Paints

- Decorative Paints
- Marine Paints
- Baking Paints

- Industrial Paints



(Enamel) Under Coat Primer (
(Rust Preventing Paints)
(Slow Drying Paints) ,
2-3
(Fast Drying Paints or Quick Drying)

15
(Antifouling Paints) ~ Marine Paints

343

f(Thinner)

Thinner

Sagging



344

31
(Mixing) Pigment, Extender Pigments Binder «
( Emulsion Paints Binder ) (Solvents)
Additives
2 (Grinding) Pigments Extender
Pigments High Speed Stirer (Grinder) Ball
Mil, Pearl M, Sand M, Super Mill, Roll Mil Grindometer
Fineness
3 (Adjustment of Consistency) Binder 1
(Solvents)  Additives Grinding Base
4, (Tinting)
Tinting Color
Shade
) (Quality Control)
(Specification)
6. (Canning)
(Specification)
14 US. , 1 US
5 US.
Emulsion Paints High Speed Stirer
Pigments ~ Extender Pigments
Binder
Mixing  Grinding Binder Emulsion
Emulsion Binder

10



31

11

(Paint Manufacturing Process)

Quality Control
of Fineness
of Grind

Quality Control

of Viscosity 1
Specific Gravity 1
Fineness 1
Drying Time Etc.

Quality Control of
Color Matching &
Other Physical
Property

Quality Control of
Weight or Volume
to be as the Stendaib



EPA (1980)

1,500
40 10
50 10,000 1’
, ! 15
EPA 22
65
' 22
Physical-Chemical Treatment
17 Batch Basis pH
Coagulant (Lime LAlum 1Ferric Chloride)
1-48 (Sludge)
Solid Waste ~ EPA (1976) ..1974
436,000 ( )
105,000

(Landfills)

12



34.5

345.1 (Primers)

(Corrosion Inhibiting Pigments)
(Red Lead,Pb3 4

1 (Wash or Etch Primers)
2 1 (One-pack)

2 (Zinc Tetroxychromate)
(Polyvinylbutyral Resin)

(Non-ferrous)

13



(Zinc Chrome Primer)

1.2

6.9

11

95% 48.1
16.1

80.0

85%( . .L7) 3.6
32
95/ 132
20.0

(Zinc Chrome Primer)

170
37
85
128
% ) 235

14



153

186
(24%) 0.4
(60%) 02
? 2-3
120 30

3 Red Oxide - Zinc Chrome Primers

Red Oxide - Zinc Chrome Primer

35.9

0.0

3.0

? 15
0.4

Medium - 0:! (70% ) 36.4
114

(24%) 10
(60%) 0.4

4 Red Lead Primer

15



3452 (Finishing Coats)

(Pigments)

Quick Drying Enamel Pit Metallic Blue
Phenolic Modified Alkyd Resin

5 /
J Phenolic Modified Alkyd Resin
» Shade Metallic Blue
] ( ) 40% - 45%
J 85 - 100 KU (Krebb Unit) - 30°
* % Pigment Phatalocyanine Blue 3%  Total Pigment (Base
on Weight)
J Toluene 100% 1
1
J Air Spray 1Airless Spray 1Airless Electrostatic Spray
1 (Chrom Yellow)
(Lead Chromate, PhCrQJ
(Monoclinic) PbCr04
PbSO04 ' 1

16



2 (Chrom Orange)
Basic Lead Chromate (PhO.PhCrOJ

PbO  PbCrO4
(Chrom Red)
3 (Molyhdate Orange)
PbCr04 PbMo04  PbS04
1
4" (Zinc Yellow or Zinc Chrome)
ZnCr04
KXCr04 Zn(OH)2
3
1 ZnCr04
2 K2Cr04.3ZnCr04.2n(OH)2
3 ZnCr044Zn(0H)2
5 ! (Cadmium Yellow Cadmium
Orange)
CdS CdS
H2 CdCl,
CdCl2 + H2 - ) CdS  + 2HCI
CdS CdSe
CD . Se 100 : 12 Se
Cd
Cd ’

17



6 (Red Lead)

2Ph0.Pb02
Ph3 4 450 - 500
2
Pb + UK2 e ) PbO
3P0+ 1/202-—) P4
(Free PbO’)
(Anti-cor-rosive Primers)
1 (Cadmium Red)
CdS CdSe
Cd : Se 100 : 25 ( , Bright Red) 100 : 400
( , Dark Maroon)
8 (Chrome Green)
(Milori - Green)
9 (Zinc Green)
1(ZnCr04

18



10

97 - 98%

1

Alkali Metal Bichromate

3.4.6

346.1

Resin

* Shade

* % Pigment

(Chromium Oxide Green)

(Chrom Oxide Green) CrD3
100
* ' (Dull
(Hydrate Chromium Oxide Green)
Guignet’s Green CrO(OH)
500
250

Quick Drying Enamel Pit Metallic Blue
Phenolic Modified Alkyd
5 /

Phenolic Modified Alkyd Resin
Metallic Blue
) 40% - 45%

85 - 100 KU (Krebb Unit) ~ 30°

Phatalocyanine Blue 3%  Total Pigment (Base
on Weight)
Toluene 100% 1

Air Spray 1Airless Spray 1Airless Electrostatic Spray

19



Zinc Chrome Primers

Red Oxide - Zinc Chrome Primer

35.9

10.0

3.0

15

0.4

Medium - Qil (70% ) 36.4
114

(24%) 10
(60%) 0.4

(Finishing Coats)
(Pigment) 40%-45%

Phenolic Resins 45.0
Pigment (Metallic Blue PhCrOJ 315
(Additives) 20.0
Phatalocyanine Blue 3.0
(ColZr ) 0.5

20



) mi limuuarttiiji
« - antl

34 6.2
L Zinc Chrome Primers
- Red Oxide - Zinc Chrome Primer
35.9
10.0
3.0
15
04
Medium - Qil (70% ) 36.4
o 114
(24%) 1.0
(60%) 04
2 (Finishing Coats)
3.4.6
(Pigment)
PbCr04, PhO PhCr04,ZnCr041CdSe, CrO(OH), Pb3 4, Cr 3
35
(Hazardous Waste)
Hazardous Waste
) (
) ( )

21



(Hazardous Waste)

‘ "L .. 253)

TSAI  HSU (1985)
(Physical Treatment) (Chemical

Treatment) (Thermal Treatment) (Biological Treatment)
(Solidification) (Final Disposal)
32
3.2 (TSAI HSU,1985)

22



3.6 (Solidification of Hazardous Wastes)

36.1 Solidification
(Solidification) (Stabilization)
Anderson (1979) Rijal (1990) Solidification
Sheffield (1986)
Thomson (1979) Rijal, (1990)
)
2)

, Bituminous
Material, Urea Formaldehyde, Resins  Glass

Bahadir (1987) Rijal (1990)

23



Shively (1986)
Cement Based Techniques, Lime Based Technique, Thermoplastic
Techniques (Bitumen, Paraffin, and Polyethylene), Organic Polymers, Encapsulation, Self-
Cementing (Pozzolan) Techniques and Glassification

2 Porous Systems Monolithic
Systems 2 Cement
Based Technique Lime Based Technique Porous Systems

Bituminous Asphalt Monolithic  Systems

Barns (1979) Rijal (1990)

J / (Wet/Dry) /
(Freeze/Thaw)

24



3.6.2 ' (Solidification and
Stabilization Process)

S~ o N

31 1
Cement Based, Pozzolanic, Thermoplastic, Organic Polymer, Surface Encapsulation, Self

Cementing  Glassification and Production of Synthetic Minerals or Cements

25



3.1

(Engineering and Science,1989)

(Solidification)

1 Cement Based

2. Pozzolanic (Lime Based)

3. Thermoplastic

4. Organic Polymer

5. Surface Encapsulation

6. Self-Cementing

7. Glassification and
Production of Synthetic
Minerals or Ceramics

Bitumen, Paraffin Polyethylene
(Gelling Agents

Urea Formaldehyde)

Polyethylene
Organic Resins

Synthetic Silicate Mineral

26



Cement Based, Lime Based, Thermoplastic, Surface Encapsulation  Glassification

Shukrow (1982) Rijal (1990)
1 3.2

36.3 (Cement Based Technique)

(Bishop, 1988)

27



32 (Shukrow 1982)

1. Cement Based Chemical ( -
Fixation
Solidification ) -

pH

2. Lime Based Chemical ( - Cement Based
Fixation/

Solidification ")
3. Thermoplastic Based Physical (

Fixation

Strong

! Oxidants 1Dehydrated Salts

4. Organic Polymer Physical

Process Fixation ( ) Polymer's Matrix - pH



3.2

5. Encapsulation

6. Self Cementing '

7. Glassification

(Vitrification)

Chemical

Containment

Chemical

Fixation

1

Physical

Fixation

(Shukrow

1982) ()

pH



364
BISHOP (1988)

(Cement Based Solidification)

Capacity

(Solidified Waste)

3641

(Buffering Capacity)

(Leaching Test)

15 o
33

(Cumulative ~ Alkalinity)
1.7%

15 18.3 meqlg

36.4.2

30

(Alkaliity)

15
15

15
Buffering Capacity

Buffering

pH



34

3.3

(pH)

3l

il
(Bishop, 1983)

(Alkalinity)

(Bishop,1988)



35 pC-pH Diagram
lonic Strength 0.75 M
12-13

32

€

(Pb)

(Alkalinity)



3.5 pC-pH Diagram
(Bishop,1988)

33



Leaching Test

15 50-70%
50, 85 5%
Silicon 90, 98 80% 8%
37 (Leaching Tests)
35
Conway  Mally (1981) Youn (1990) 2

Batch Tests  Column Tests  Batch Tests
, (Extract Solution)
Column Tests

Batch Tests Column Tests

Batch Tests

S.EPA (1980) Toxicant Extraction Procedure (TEP)
Extraction Procedure (EP)
33

34



3.3

(Extraction
Solution)

pH

286
( )

0.45 nm pressure
filtration
10:1 7:1

buffered aceticacid

rotating shaker 24

045

(Extraction Test Procedures) (Perket

Standard Leach Test

(US EPA) Toxicant

Extraction Procedure

centrifugation
filtration
0:1 (  8:1)

acetic acid
Sodium hydroxide

4.9-5.2

mechanical stirring
24
centrifugation

0.45mm

3

350

4:1

ASTM Type Vwater

reciprocating
shaker 48
0.45 mm

Webster, 1981)
ASTM Method A

Extraction Procedure

100

(0.5 %) )
95

20:1( 16:1)
0.5 N aceticacid:
4
48-52

24

0.45 M



(.. 2531
(Extraction Procedure)

1.
0.5-5
2 1 50
5.8-6.3
0 ) ()
3 (Agitator) 6 200
/ 5
4, 1
B
38
Sollars Perry (1989)
( )
(Waste
Disposal Authority)
Compressive strength 1Permeability ~ Leachability 3.4

Sealosafe West Thurrock

36



34

Sealosafe (Sollars ~ Parry,1989)

TABLE IV, JEdnen Joired

Characteristic Requircmennt Comparative values

Permeability (28 day) -1 X 10" mis Sand: 1 X 10~*-5 X 10"3m/s
Siltt 1X10~-1 X107 |/
, Concrete: 1 X 10~* m/s
Compressive strength (28 day) ¢ 0.34 MN/ro3 Concrete: 30 MN/nr
Mortar. 20 MN/m:
Grouts: 0.5-4 MN/nr
na.

Leachate Quality**: %}-(l) Ds<|| 280 3
Total CN < %g/rcs
Tota] _ phide’< 5g/m3

Total Phenol < 5 g/m3

NHj < 40 g/m3

Tone heavy metals:

Zn < 10 ¢/m3. Hg < 0.5 g/m3;

Others (me. Cd. Cr, Cil Ni, Pb. V. Ba

Co. Mb, Sq. As. Se. Shj: <'5 g/m3 total

Pesticides <0.1 g'c3

Supernatants: none after 24 h —

n.a. = not applicable

** Condjtions: 50 g solidified waste (28 day cure), ground o fine powder, stirred 1 b with 500 ml distilled water
(2CTC), filtered through Whatman No. 2 filler papér

37



Engineering-Science Thai DCI Systems Engineering (1989)

(National
Hazardous Waste Management Plan)
2
1
Threshold Value
Threshold Value
Threshold Value 100
100
Threshold Value

Arsenic 5.0 /
Barium 100.0 /
Cadmium 10 /
Chromium 5.0 /
Mercury 0.2 /
Selenium 1.0 /
Silver 5.0 i
Endrin 0.02 i
Lindane 04 /
Methoxychlor ~ 10.0 /
Toxaphene 0.5 /
24-D 10.0 /
245-TP Silvex 1.0 i

38



(Bioassay) Threshold
Value ( )

24-hour LC 50 20%

USEPA (1992)

(Extraction
Procedure) (Extract Solution)
EPA
35
3.5 (Extract Solution)
(.. EPA 1992)
Waste Code Regulated Hazardous Constitution
Constituent (mg/l)
D004 Arsenic 5.0
D005 Barium 100
D006 Cadmium 1.0
D007 Chromium 5.0
D008 Lead 5.0
D009(Low Mercury Subcategory Mercury 0.2
less than 260 mg/kg Mercury)
D010 Selenium 5.1
D011 Silver 5.0

39



3.9

Arsenic
Cadmium
Chromium
Lead
Mercury

(. 2531)

<5
<1
<5
<5

<02

(Compressive

25
(Extraction Procedure)

(. .2531)

(Solidification)
1%(6
Strength) 14

1.04

40



3.6

,2531)
(2)
(HgS) (Solidification)
(Additives)
(2)
(HgS)
(Solidification)
(Additives)
(NaOH)
(pH)
1
(Cd)
(NaOH)

41



1986-1997

Shively (1986)
(Leaching Tests) (Compressive Strength)
4
15 4
1 4
SEPA ( )
(WIC) 05 10
0.5 10
3 (Ca(OH)2)
* ’ pH 10.0
pH
6.0
2 (Compressive Strength) 14
WIC 05 1.0
WIC0.5
Baldwin (1987)
2 (Liquid
Waste) Oxidized Solid Cyanide Waste (in Liquid Form) 10xidized Liquid Cyanide
Waste Neutralized Acid/Alkali (Solid Waste)
(Pulverized Fly Ash) (Metal Slags)

(Leaching Test)

42



(Compressive strength) Setting Rate standard Waste
Research Unit Method

3.6

Arbitrary selection ol minimum constraints

Setting rate - penetrometer depths |

«C 1-Smm alter 7 days, 1 waste mix

A 0- Smm aftir 28 days. sample number

Hydraulic ccnduclivity :

$ 2-0X 10*5cm Heavy meld concentrations
iter\f days, ! in leachates are not drawn
<d' 0'scr';1 on this ligure

alter 28 days.:

Supemalent retention!
< 10 days above

— IeveBsampI
at to 20
Compressive strength!
> 1 MPaaller 28aays

Zone ol acceptable waste
proportions

@ teto

3.6

(Baldwin ,1987)

43



Shin Sujiwatthana  (1988)

4
(Aldrin) (Chlordane)
(Leaching Tests) (Compressive Strength)
1
2 (WIC) WIC
05
WIC0.5 ! WIC10 025
3, pH (Extract Solution) pH
4, (AN ratio)
5. *
6.
Bishop (1988)
15 Buffering Capacity
18.3 megly 3

44



Shin (1988)

, , Precipitator

L
: ;o Precipitator
2 14 ; ,
3 Anova Analysis
4,
EPA 5 500 ppm 0 /2
30
, ; Precipitator 1, 15 1.075
B Precipitator
stegemann Cote (1991)
(Solidified Waste) Environment Canada, .S.EPA.
Alberta  Environment 5 (Synthetic
Solution) (Synthetic Sludge) Aluminum Coil Plating Sludge, Dredged
Sediment  Wood Preservation Waste Soil
X-ray Diffraction, Scanning Electron Microscopy Energy
Dispersive X-ray Analysis
, , 418,19 02 .

45



2.55

26 %
6x 109 |
1370 kPa
(TCLP)
( (/1)
o 5.1 101
Cd ND
Cr ND 0.052
N ND 034
Hg 28 051

Cheng Bishop (1992)

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

46



3.11

l\.)\_/l—\

=2l s

47

2

0,19 13 L1
L1
0.50
28

As, Cr, Hg, Cd

31

Pb
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