21 (Activated Carbon)

(Amorphous  carbon)
(Activation) (Internal
surface area)
(X-ray diffraction)
(Crystallites)

(Microporous structure)

(Hexagonal)
(Silica gel)
( , 2535)

20 A 20000 A
(Adsorptive capacity)
lodine Number
(Size and surface area)

(Nature of adsorbate) (pH) (Temperature)
(Contact time)



Ufifim» am." " . 0"

oA tnnu
N 5
2
(Powder Activated Carbon: PAC) (Granular Activated Carbon: GAC)
. 2532
150 99
150
5
211
( , 2531)
)
(Chemical activated carbon)
(Physical activated carbon)
)
(Micropores) b
15
(Transitional pores or Mesopores)
15 - 100 (Catalytic
reaction)
(Macropores) ,
100



4

(Gas adsorbents) '

(Hard artifical char)
(Colour adsorbents)
(Soft artificial char)

(Metal adsorbent)

9)
(Powder Activated Carbon)
5-100
(Granular Activated Carbon)
(Binding agent)
2.12 (Producing of activated carbon)

2121

(Tar)



( "1, 2536)
2122 (Carbonization)
(Carbonization) (Pyrolysis)
! (Char) (Tar)
200 - 500
(Kohan and Barkhordor, 1979)
(Gasification)

21



" Combustion
fuels « [ produc‘;\
PATAYAY

c . _._'
Carben co Cop Oxygen

:Probstien  Hick (1985)

21

Kohan Barkhordor

25 - 50 )
100

(Local equilibrium)



(Temperature history) ?

(Uniformly black)
(Shiny surface)
(Sharp)

400 - 500
(Pore)

2123 (Activation)
(Activation)

Mukherjee et al. (1947)

(Active surface area)

(Active centers)



1
2.2

(CaCI2

10

2
(Chemical activation)

(ZnCI2)

(HPOY
(400 - 600 )

21



1

100-120 C

120 °C

—

300-800 °c

1

2.2



21

: Yehaskel (1978)

hdod
CaCl2
CaOH
(Ca(P032
CN'
(CaMg(C032
FeClI2
hdo4
k?2
«2 A
MnCI2
MnS03
hno3
NaOH
NaS04
hxod
ZnCI2

NaCl

700

12



2X + 3C0
X203+ C
2€0
X Nat
)

1,200

2.3

13

) X2C03+ 2C (2.1)
» x2 +2C0 (2.2)
> co2+t¢ (2.3)

(Physical activation)

(C02

(Hassler, 1967)

(700 - 1,200 )



2.3

=

>

H_II

1,000

200-500°c

700 - 1,000°c

14



800 - 900
' 600
213
2131
(Benzene ring)

3 (Plane)

1.442

(Resonance)

(Van der Waals)

3.34 (Displacement) (Layer)

(Defect)

15



(Turbostatic structure)

! 9-12
) 20 - 30 3
! 9 6
2.1.3.2 L
Dubinin  (1966)
(Ink-bottle)
Dubinin (1966)
1) (Macropores)
2,000 02 - 08
2) (Mesopores)
15 - 2,000 01 -
20- 100
(Silica gels) (Alumina gels)
catalyst)
3) (Micropores)
02 - 06
1,500

(Adsorption energy)

16

1,000-
0.5

(Transitional pores)

(Aminosilicate



17

(Pore size distribution)

(Zeolite)

(Mixed structure type) 24

200 - 300

90 - 9%

(Basalplanes)

400 - 500
800 - 1,000
2133

(Pyrolysis) '+ 1,000

(Aromatic  ring)



Pore volumn, cm3cm3particle

03

0.2

01

03

02 .

01

03

0.2

01

03

0.2

01

03

0.2

01

18

Anthracite-base
activated carbon

Bituminous coal-base
activated carbon

Peat-hase
activated carbon

Lignite-hase
activated carbon 1
7 I
.
//// 74

Lignite-hase
actvated carbon 2

Micro- Meso- Macro-
nores ores ores

' Bansal et al (1988)

24



19

(Unsaturated valencies)

(Chemisorption)
400 - 500

1,000
(Halogen)

214

215



20

1) (Surface area)

2) (Apparent density)

3) (Bulk density)

4) (Effective size), (Mean particle
diameter) : (Uniformity coefficient)

(Hydraulic conditions)
(Adsorption column)

5 (Pore volumn)

6) (Sieve analysis) Plant
- Handling Effect

) (Abrasion number)

8) (% Ash)

9) (Moisture)

10) (lodine number)

11) (Molass number)

12) (Pore size)

(. 900- 2532) 22



2.2

(2532)

216

(Benzol)

900~ 2532)

600
0.20-0.75

600
0.20-0.75

10

21



bed)

(Streptomycin)

(Catalyst support)

22

(Organic sulfur)

(Cafein)

(Hydrogenation)

(Activated carbon

(Sodium acetate)

(Catalyst carrier)



aminophenylarsonic acid)

217

Multiple chambers

2-10 (!

4,250

(Carbon regenerate)

| 2514)

23

(Hydroxyl

(Exhausted carbon)

(Slurry)

(Quenching)

30

870 -

980



218

2181

(Adsorption isotherm)

(Langmuir adsorption isotherm)

X =(XmbC6)/(\+bC6) (24)

X =
= 7N

Xm=
(Monolayer) ( / [ )

CIX=(I/hXm+(CIXm) (2.5)

24



25

cdx  Ce 1Xm
y 1/bXm Cob
VX =(\ Xm)+{\ C6)(X bxm) (2.6)
UX  1Ce 1bXm
y 1Xm 25 26 2.5
1/bX_
1/X
LANGMUIR
}l =1/X, ISOTHERM
1/C,
2.5
2182 (BET : Brunauer - Emmett - T
adsorption isotherm)
(Monolayer) (Multilayers)
2

X =(XmbCB)/(Cs -Ce)(I+(h -1)CelCs) (7)



26

X =
(Monolayer) ( / [ )
Ce =
( / )
Cs = ( / [ )
h =
2.1

celX(CS-ce)=(\/xm)+((b -L1)/Xmb)(Ce €1)  (28)

CeX(CsCH  CdCs (b-L)Xm
0 y 1/Xb KP4\ 28 2.6
(A-1)/AX,,
I/(C-C )X
B.ET.
} I=1/AX, ISOTHERM
&G
2.6
2.18.3

(Freundlich adsorption isothe



log K
2.1

<1

Log (X/m)

2.1

y

x/m =KC'In
X =
(
C6 =
(
K =
1 =
29

logarithmic

log(J7 /m) =logK + 1/« logC

log (X/m)

}I =logK

log (X/m)
logCe=0 (Ce= 1)

>1

loge

logCe

1/n

FREUNDLICH
ISOTHERM

(2.10)

2.10

21



28

2.2
221
(Para rubber)
100
(Family Euphorbiaceae) (Genus Hevea)
(Species  brasiliensis) 20
(Hevea brasiliensis)
2442 - 2444 (. 1899 - 1901)
( )
.. 2453
127 108 ( 90 14
) 16 5 3 !
15 . 2539
2
123,642 60,742

.. 2543
.. 2542 28.36 2.3



29

2.3 . 2542-2543
( ) :
2542 wy 0!
43,941 60,742 3823
33,109 42,026 26.93
16,261 20874 28.36

93,312 123,642 32.50

: http:/www.doa.go.th/home/publication/pub/scientific_1-4/scientific_1/rubber/rub.htm|

2.2.2 (Latex)
( )
(Colloid)
(Serum) 09750980 /
6.5-70
( , 2540)
2
2221 (Dry Rubber Content :DRC)
5 8
(CEH3n Polyisoprene
sis-configuration sis-1,4 polyisoprene
1 isoprene 2,000 - 5,000 ) 0.92

/ 1


http://www.doa.go.th/home/publication/pub/scientific_1-4/scientific_1/rubber/rub.html

30

0.02-0.03 !
Mg, K, Cu 0.05%
2.2.2.2 (Non Rubber Content)
) " " (Aqueous phase)
1.02 |/
10,000
2) (Lutoid and other particulate phase)
(Viscoid)
. .1948 (Centrifuge)
2
20 - 30 %
( Luteous ) 25
(Frey-wyssiting)

(Carotinoid)



— NA

BUNIAEIN

T auMAIE-IaRY
B S ¥

1 doudusna (@l lugnesis)

2.8

24

24

il

22.3

a

2.8

36
65
55
10

25-45

60



2)

(Evaporation)

(Filler)
(Creaming) Creaming agent

Alginate,Locust bean gun

224

‘HA)

(Electrodecantation)

(Centrifuging)

2,000 - 3,000

| 2540)

(Centrifugation)
0.7%

32

Sodium

High Amonia
Low



Amonia (LA) 0.2%
2241
1)
025 - 04 %
80
04 %
(DAP)
Sludge (
20 ppm )

Mg2- + NH3+ HP024 -

(Skim)

33

2
10 %
25
1
50 ppm
.............. ) MgNH4PO4
0.05 %
60 % DRC



2242

2.2.5

225.1

2252

2253

525

80 -

34

1,680



35

2.3

Mg P

231 1

Ammonia (
), Tetramethyl Triuram Disulfide (TMTD), Zinc Oxide Diamonium Phosphate
(DAP)

7 T T A —— ) MgNH4PO4

i

12.1044" 1%
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80

232

. 2545)

233

n

2.34

0.7 - 500

06 -

50

(2543)

2.5

37



38

2.5
/
( l) (1) ( l)
1,668 50.04 3.34
24
5
23 - 92 4-7
(
(Oxidation number)
(Complex compound)
(Organic
compound) ( , 2537)
4 ( , 2539)
)
2)
3)
4)
24.1 (Lead : Pb)
(Lead : Ph) 4A 4
+2 ( ) 154 pm

MR 120 pm 13 | 327



39

1,744 42 2,167 |/
1+2+3+4 9330 1.55
PhO Pb02  PbOj P Phét
PhO Pb3) 4(2Pb0.Ph02
PbO
02 Pb02 PhO Ca0
2+
Ph2+ Ph24 2+
Pb(OH)2
(Galena, PbS)
2.5 15
2411
1)
(Red lead) (Litharge) (Lead
carbonate)
2)
25
3) (Tetraethyllead Ph(CH34)
3 (Antiknock)
(Pollution)



Wood's alloy

2412

512 12 (2525)
02

24.2 (Mercury : Hg)

(Mercury : Hg) 2

(Solder)
(Type metal)
(Pewter)
, 2530)
d

10

40



41

(Metallic form) (Inorganic

mercury compound) (Organic mercury compound)
' : (Molecular
weight) 200.59 157 pm 110 pm 13.546
/ 20 356.9 -38.87
13545 144 +1 +2
Ho2+
HgS (Kp=16 X100
HNO3 (HgCl2 2
HyClI2
HoClI2 fas Ho (  Hg+
HgCI2 ) HgXCI2
2 Hot
( ) Ho22(X=Cl Brl)  HgXs04 Hot
Ho2+ Ho2
( )
Hg4 Hg4
Hg4 Hg 2
2421
)
(Catalyst)
2)
(Blood
pressure)



2422

(Kyu-Shu)

. .2502

512 12 (2525)
0.005

2.5 (Clays)
(Clays)

2520)

m
. .2499 - 2503

(Clays minerals)

0.002

42

(Minamata)

50



106  0.002 ( 2 )

carbonaceous matter organic matter

(Earthen ware)
carbonaceous matter
2.6
(2542)
(Centrifugation)
10.7 /
(2539)
30
47.2 50.48
900

691.51 891.11

43

(9rog)
(Porous)

(Fe 2

450

2311
30



44

(2541)

350
60
4140 6257
213 900 45
27.99 658.75
508,79
(2540)
400 30
85.13
7141 22,08
500 120 '
5496 23117 351,52
(2542) ,
80 2 4
500 2
30
(Vm
3952, 3115, 1953
1339 11.0

(2539)



45

2- 4

2
5
2
4 15
7-8 15
90% 70 %
(2544)
800
1:0
4 2 90 %
2 10
30, 60,9 120 94.01, 58.85, 50.98 47.06 BV
(2544)
532.29
492.42
8.37 5.52
245,

251,269 281 / 221,245 245 270 /



30,60,90 120
9.83 /
\86.45 385.90

Mackay, Bino Altameni (1985)

p-chlorophenol, Meruric ions  Sodium dodecyl sulphate
400

213,434, 35 3l
0.71

Reed, Jamil Thomas (1996)

10
(XIMed g

Anirudhan (1997)
Hy (I)  Cd (Il)

44 '
59 0.2 MHCl

Rengaraj, Arabindoo Murgesen (1998)

2.53

46

9.82

163

Phenol,

Filtrasorb

0.5-

Pb (1),



47

98.45 98.43
97.09
317 348
296

Kadirvelu, Thamaraiselvi Namasivayam (2001)
10
Cu(ly 73% Hg(l),Pb(l)  Cd() 100%
Ny 92% ! Cu (I, Hg (I, Pb (I

Cd() N() 50354040 35

Rengaraj.et al. (2002)
(Batch)

2.25
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