2.1

2.1.1

(Municipal wastes)

(Industrial wastes)

(Hazardous wastes)

{
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Source Typical Facilities,activities,or Types of
locations where wastes are generated solid wastes

Residential Single-family and multifamily Food wastes,
dwellings, low-, medium-, and rubbish,ashes
high-risk apartments, etc. special wastes

Commercial Stores, restaurants, markets, Food wastes,
office buildings, hotels, print rubbish,ashes
shops, auto repair shops, medical demolition and

facilities and institutions, etc. construction

wastes, etc.
Open areas Streets, alleys, parks, vacant lots Special wastes

,playgrounds, beaches, high ways, ,rubbish
recrational areas, etc.
Treatment plant Water, wastewater, and industrial  Treatment-plant

sites treatment processes, etc. wastes, ludges
2.1.2 (2,3)
2
* (Moisture) (Volatile matter) (Fixed carbon)

(Ash) ' '



2-2
(Proximate chemical analysis)
(Utimate chemical analysis)

Value, percent (By weight)

Analysis Compositon

Range Typical

Moisture 15-40 20

Proximate Volatile matter 40-60 53

Fixed carbon 5-12 1

Noncombustibles 15-30 20
Carbon 40-60 47.0
Hydrogen 4-8 6.0
utimate Oxygen 30-50 40.0
(combustible Nitrogen 0.2-1.0 0.8
components) Sulfur 0.05-0.3 0.2
Ash 1-10 6.0
Heating Value Organic fraction 12,000-16,000 14,000

(KIIKg) Total 8,000-12,000 10,500



2.3 ‘

Percent by weight

Component

Range  Typical Davis* Merida#

California Venezuela
Food wastes 6-26 14 8.3 27.4
Paper 15-45 34 35.8 15.5
Cardboard 3-15 7 10.9 13.0
Plastics 2-8 5 6.9 4.6
Textiles 0-4 2 2.5 2.3
Rubber 0-2 0.5 2.5 0.4
Leather 0-2 0.5 0.7 1.3
Garden trimmings 0-20 12 10.8 5.8
Wood 1-4 2 1.9 3.6
Mise, organics 0-5 8 2.0 0.6
Glass 4-16 6 7.5 10.3
Tin cans 2-8 1 5.1 8.3
Nonferrous metals 0-1 1 1.6 0.1
Ferrous metals 1-4 2 2.2 1.2
Dirt, ashes, brick, etc 0-10 4 1.3 5.6

* Based on measurements made during the month of October over
a 5-year period (1978 through 1982)

# Based on measurements made during the month of July over a
3-year period (1978 through 1980)



2.1.3 (1)

1 1,568,737
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13 °
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23
30

2532 *
2532 *
2532 *
2533 *
2533 @
2533 @

62.7
59.4
60.2
b3=F
55.4
56.9

59.1

24.6
25.5
22.4
19.4
35.0
8185

26.5

12.7
15.1
17.4
20.9

9.6
10.8

14.4
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100
100
100
100
100

100
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30

2.5

D253 ()
. 2532

2533 #
2533 #

)

5496 8.2 3438 1.40 0.25 0.79
53.28 11.07 33.49 1.12 0.15 0.89
51.886 7.56 38.02 1.82 0.02 0.70
53.13 6.56 38.01 1.91 0.06 0.33

(Direct Collection)

100
100
100
100

10



05.00

04.00 . 05.00

2531

I 515
5.13

(Indirect Collection)

2531
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1 ' (Compost)
3 ' .
3 960
3
10
3
150 5,600 (
2533 4,212 )
5,450
!
|
/
2 " (Open
2
) 581
463
2
3

3 (Incineration)



2532

600

{

4
(Sanitary Landfill)

500
736,145.98
1,350

{

(Grate)

1,200

™

60

2-1
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"t " (Compost)

(Digester drum)

(aerobic system)

100
60 70 5

40

2.2

2.2.1 (4)

P

21 79
23 7



(Fuel)

(Oxidant)

)

(Diluent)

(LPG)

16
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/ 1
(. (pyrolytic)
(pyrolysis)
2.2.2 (5)
C + 0p——vC02 + ee-(1)
2C + VT )
2H2 t 02——> 2H20 + ---1 -3)
+ 0 —> 0, + --eee(4)
1,200 1,300
C + GI"">200 ......... (5)
(
]

17



2.2.3

18

(spontaneous combustion)



2.2.4
2

(Combustion of burner)
2

(premixed flames)

(precombustion)

(combustion)

(post flame)
2-2

19



(Diffusion Fidmes)

0", OfT, 02

2!

(turbulent)
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2-2

(free radicals)
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ANy MIXING & POST FLAM
/W e EFFLUENT
/ COMBUSTION REACTIONS

AIR

2.3

(Combustion of municipal solid wastes)

J (inert)

2-4
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L
(volatile matter)
(non-volatile matter)
CxHy X >y , .
NO, SOz HCI, HF
Solid Waste
I I et 1
Combustible Non-combustible
r— 'CHuLALONGKORN: ! 1 1
Non-volatile Volatile Moisture Inorganic ash
- Carbonate - Hydrocarbon - Silicate
- Polymeric - Sulphate
- CxHy 1 X >>y - Halogen salt
- Metal oxide

2-4



(condensed phase) ' (vapor phase)
dt
(burnout)
PYROLYSIS OXIDATICN
% Ill ir
CONOENSEDPHAE  GSPHAE | PRMARY AR
NON_gEﬁSTlNG .} REACTION ZONE HEZAgH\EO\I 3 i z . 1
-0 A N \
, | AE A keemas ) effluent)
RECEDING INTERFACES

2.5
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982

(slag)

silicate

25



1.1

1.2

(heterogeneous)
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3

(Time) (Turbulence)
(combustion
(3)
(Slag)
¥y 2
(reactant)
2-6 2-T

2.3 (Fluidization) (7)

(Temperature)
equipment)

(NOx)

MV
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(Distributor)

(Channeling)

29
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-~ o o1 B~

2.4
B.J. Copeland (8)
' ' ' , 400
117 2 20
600 140
760 2 97 %
C02 12.61, 02 6.35, Nz 81.02, C0 0.01 0.01
E. Albrecht (9)
231

155.8 120



(Furan)

Paul Wei-Cheng KU (10)

4

1

71.62
880 ,
4
99.2 %
17.167, €0 0.000, CH* 0.000
2
3

02 4461

31

«

«

(Dioxin)

760

760

N2 78.331, 02

(Batch type)
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4 (Continuous type)

» 1

L.C. Preuit KB. Wilson (11)
300 3

16 1.0 e

144
T50 763 ,
785 818 , 19.5
3.7 , 99.0 w,
44
C02 13.5, <2 6.7, CO 200 ppm, 2 29 ppm, NOX 160 ppm, Hydrocarbon
(CHa) 40 ppm HCL 100 ppm

( £15 )
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