2.1

(Porst, 1991
, 2536) (epidermis)
(corium) (flesh)

Oaaaa 1.

211

2111

2112
12.8

(hair pulp)"



9.5

2113

2114

(fleshing) (splitting)

3-4

(deliming of splittings)

-8



HDViijftrifnd ] Intiti7 fin

T tuimii
2.1.15
2.1.2 2
2121
( )
14 - 30
1- 2
10
(
)
(float residues) (

2,000- 4000 /)
2122 (sammying and shaving)



2.13 (Neutralization Retanning Dyeing and Fat
Liquoring)
' 5- 06
( )
2.2
Islam (1982)
179 2,600 25
1,390
Kin Maung Win (1989)
SBR Membrane Seperation
30 10 90%
1 50,000
800 - 1,100 1,500 -
2,000 15 700- 1,100
s ' g LY
.30 5 6
1 80
(Biochemical Oxygen Demand BOD)
(Chromium) (Suspended Solids : SS) (Total Dissolved Solids

. TDS) (Total Kjeldahl Nitrogen : TKN)



_
o

21

2536)

209

212
2.25
031
142
0.22
0.62
0.67
0.99
0.10
101
10.20

2.2

222
21

1535
1548
165
176
138
319
3.30
161
0.02
251

46.86

(2540)

O O O O O O O

118
0.02
0.03

2.12

41.12
2492
173
2.5
0.14
108
176
192
0.05
0.25
7150

90.56
101.95
2.60
5.1
11.70
15.96
2191
104.96
342
3.82
386.31

125

2.39
2.38
0.18
1.28
112
1.29
3.37
190
0.02
0.54
1387



2.2

231

5201

Fe0.CrD 3

0,236

13

2540)

8.15
153
4,150

3%
2,097
13857
17.68

VI B

18%0°C

(

)
6.67-8.64

958-4,200
2,433-8,100
215-644
1,027-4,361
9,118-21,881
18-204.4



232
2321 Wood
3 (IN) (IlN)
() () (Cr0)
(1)
() (Ill) CrD3
(1)
() (V) (Cr0))
(Cr0Q)
CrD7)
2.3.2.2
Patterson (1971)
(V1) (V1)
(V1)
Crd7)
Rai et al. (1987) (2537)
Cr3; Cr (OH)2 Cr(OH)3 Cr(OH)4
21 (IlN)
(V1) (Ill)
(1) (V1)
Fe 1

Mn02

Holliday (1967)
(VI)

()

V)

()
()
(Cr04)

()
& 36

() (VI)

Sulfydryl



(V1)
21 ({11
Young (1973)
(1984)
Southern California
40 - 800
97 - 99%
1%
0.14
(I11)
Nagayama
(V1)
45 - 60%

V)

(1981)

(Rai et al, 1987)
Schafe (1976)

()

V)

(1) 10-20%

10

Moore
67-98%
600 - 700

Ramamoorthy

V)

() 0,045

Fe(OH)]
(V1) 25 -40%
(VI)
1,000



! Mn02 Mn02
233
2331
05-5 (V1) ICAJO7
2332
Rehwolat
(1973) 90 LC 50 (IlN) 1 3-50
(V1) 01-20
cation
2333
Pickering  Henderson (1966) %0 LC
50 () (V1) 35- 118
1 1 Van der Putte (1981)
LC 50 rainbow trout B 1 18
6.5 4 13 01
2334 ,
(V1) (Il
(V1) (Il

Lofroth Ames



(1978) (VI) (Mutagenic)
(1)
Sitting (1980)
(V1)
(Ca(Cr03)
20%
30%
16- 25 45 -
70
24

(Chemical precipitation)

2 (Hydroxide
precipitation) (Sulfide precipitation)
24.1
(Ca(OH)2, (NaOH)
+ 2NaOH M(OH)2+ 2Nat

(Amphoteric  property)

§-11



(Il1) (Il1)
2411
3-60
(1)
Ca(OH)2  -rmrmeememeememeeee ) 20H +Ca
30H + Crdt --memsmmemsememeees ) Cr(OH);
Nikolov  Papozov (1970)
(Ca(OH)2 3,000 - 10,000
1 1
3,000 99.6 - 100%
(Cr(OH)3 24 94.1%
10,000 87.11%
19 1
Mamakov (1973) (Ca(OH)2
130
7- 88 (coagulant) 300 300 °C
HS04: Cr 11
Chirita (1962)
(Ca(OH)2 10%) 1
45 - 50 20°C

1 100 °C



14

Eckenfelder  William Wesley (1989) Crt
85-95
8-12 Crd 9
12
2412
(1)
NaOH A OH +Nat
30H +Cr3 A Cr(OH)3
Simoncini (1977) (2536)
3
65- 125 85- 168  31-61
8 Crd3 9
10.7
Daigle  Bennett (1986)
87-90  30% 05
(2539)
15 10
3 89 10
3
0.05
2413 (MgQ)
Langerwerf (1978)
(250
/ ) (Cr 10% )



(2536)
3
2 ,
2 98-100 %
[ A A ,
848589 7475
8586 78
24.2
(NaHS) (FeS)
+ NajS A MS + 2Nat
(Hydrogen sulfide)
1
25
(Fly ash)
(Mineral matter)
“Electrostatic precipitator” Ash hopper

u (Fly Ash, Fulverized Fuel Ash, Dry Ash)”

15



16

25.1
2511 Strokers
Stroker
1,100 °C
(Ash Fusion Temperature)
25.1.2 Pulverize Fuel Combustion
Burners
2513 Cyclones
1400 °C
Cyclone Burner
2514 Fluidized Bed Fluidized Bed Boiler 2 Bubbling
Bed  Circulating Fluidized Bed Circulating Fluidized Bed
(Limestone)
(Bed material) (Fluidizing air)
(Hot Cyclone) (Combustion
Chamber) (Loopseal)
(102 (CaS04
80090 °c (Grid)
(NO) (Flue Gas)
| *y v , 1 I J
(Heat Recovery Area)

(Electrostatic Precipitator) (Induction Fan)



i

2.5.2
2
2521 (Bottom ash Wet ash)
(Combustion zone)
Slag
2522 (fly ash, Pulverized ash dry ash)
(Electrostatic precipitator) (Ash
hopper) h- 8
1-150 2

(Subrounded to roundea)
223 248

Si02 AID3 FeD3 CaO, MgO, Na02 KjO, S03 ¢

253
2 ASTM C618-94a (1995)

2.3



23 ASTM C618-94a (1995)

F
Si02+ A3+ Fed3( ) 70.0 50.0
03( ) 5.0 5.0
( ) 3.0 3.0
( ) 6.0 6.0
( ) 75.0 75.0
2531 F
10
5
“Low-calcium Fly Ash”
2532 C
50 - 70
5-2
“High-calcium Fly Ash”

24



24

Y

5i02 5150 5313 4220 3000 4245 36.90

A1A 2100 3044 2160 1760 2251 16.10
Fed 3 1.19 359 2160 490  9.02 6.72
Ca0 2.32 2.12 187 2190 982 16.70
S03 0.7 - 110 - 151 883
MgO 180 0.58 303 520 305 2.89
Nap 102 0.20 0.66 240 018 0.26
Kp 357 105 255 030 253 323
Loss on Ignition ~~ 2.73 6.63 18 020 13 6.64
1)
2)
254
254.1 (Pozzolan)

Ca(OH)2 (Cementitious)



20

2.5.4.2
1 (Si02 (ADJ
(Fed3 (Ca0) (MgO) (03
2543 ,
(Crystalline) Noncrystalline (glass)
90% Crystalline

Quartz Anhydrite Calcite Hematite Mullite

6(..250) 1
1 5 (Leachable subatances)
(Leachate extraction procedure)
3 2
26
Panday (1987)
(adsorption) 1 50
Dithizone method
85 3 2
0.15
0.10 84.80
89.82 4 85
0.1 2.2

11.85 89.82



nopfii» PU 1 11
I« i) 2

A pH 85
+ pH 65
0 pH<
2.2
85 65 4 (Panday 1987)
Yavada (1989)
Obéra
25 1
24 6 3 6.4
2 6
23 88.10
75.0 20
40 6
24 83.60
68.10
2 3

3 6 1385 88.10



25
(Yadava 1939)
(surface area)
(specific surface area Ss)
(density)
(porosity)
ALA
-S5i02
-Fed 3
-Ca0
-MgO

- Loss on ignition

Obéra

22

48X104cm
517m2g1
11.86 cm1
342 qcm3
0.38

2590
56.04
126
2.22
0.94
13.64



2.3

24

(Yadava

Mavros

199)

(1993)

(Yadava

26

. 1989)

23



26

0.1

(Mavros , 1993)
(%)
Si02 29% 3%%
AlA 12% 15%
Fed) 3 5% 8%
Ca0 44% 22%
50
10 8.5-9 100
, 6
60
10
Lagnese  Dzombak (1993) Ash Sedimentation Pond
/ Iron ~ Oxyhydroxide
(Weak Mixing Condition)
Iron Oxyhydroxide
8-85 2
0.2 85
1

15

24



25

FeClj NaOH
T
ASHSLURRY  r RAPID ASH * FFFTTTENT

MIX SEDIMENTATION
POND

25 Ash Sedimentation Pond (Lagnese ~ Dzombak,
1993)

(2539)

10 10 99.52
10 1
10 9 8
9866  84.62
25
0 /. 30 10
99.52

10 10 %815 8182

0 /. 5 10
99.55 10 1



5 10
98.23 89.11
(2539)
4-38
5 0%
(Activated sludge) 21
2.1
1 2539)
8.08 9.98
(/) 115 100
(Abs.) 0.548 0.459
Bulewicz (1997)
Niepolomice 1,500
0.9
28
10
20, 40 60

26

10 7

42 - 146

208 - 894

%removal

13.04
16.24

4,500

125 20

2.0% 60
2.6 125



20
2.1

28
(Bulewicz

Si02
AlA
Fed 3
Ca0
03
|gnition loss
MgO
Nap
Kp
MnO
Ti02
pd 5

26

. 1997)

125%

2.0

20

40

60

130
95
94
418
145
142
0.89
0.21
051
0.24
0.25
0.05

260

21



2.1
20%

88- 91
11.0-11.5
ettringite~~ CaS04hemihydrate

50 - 60

tffntn]

20,40 60

(qypsum)

X-ray diffractograms

, (quartz)
(Gypsum),

1-1.5%

0.01 ppm

0.03 - 0.04 Mpa

(quortz),

66-80%

28

(calcite)

BT-17

(calcite),
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