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2.2
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2.2.2
(2527)
1
2.
3.
4.
1. (disperse dyes)

(dispersing agent)

2. (acid dyes)



(anionic dyes)

3. (basic dyes)

(cationic dyes)

4, (direct dyes)
5. (Vat dyes)
6. (reactive dyes)

2.3
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2.3.2



2.4

2.5

(chemical coagulation)
(electrocoagulation)
(biological treatment)
(adsorption)
(chlorination)
(ozonation)
(reverse osmosis)
(ultrafiltration)

(ion exchange)



- (radiation)

- (photochemical degradation)

2.6 (coagulation)

(Sundstrom Klei 11979)
107-103

2 (hydrophilic)

(hydrophobic)
(Eckenfelder, 1989)

(2526)

(van derwaals force) ,

(electrical repulsive force)



2.

and charge neutralization)

coagulation)

(diffuse layer)

(Adsorption

(sweep

(polymer bridging)

(destabilized particle)



(Kammer,1988)

2.7

Beszedits, Lugowski

50

McKay, Ramprasad

4

11

1

(Restabilized particle)

Miyamoto (1980)

20 -

Mowli (1987)



12

Grau (1991)

Xu (1997)
pith
2 L
Kanekar Samaik (1991)
COD 60%

Koottatep (1993)

60 %

Naumczyk, Szpyrkowicz Zilio - Grandi (1996)

94 - 97 % COD 10-20 %

COD



92%
Ao
292 333
97 %
1
30
1,000 a

1 99 %

1
Kuo (1992)
( Fenton’s reagent )
5 ) )
3.5
584 250
, 292 83 Ao
, 292 500 A
Ao
50
CoD 88 %
Lin Lo (1997)
2
100
s 3.0
200 /.
90 % COD 60 % 2

60% 90%

Koottatep (1993)

50 %

60 %

13

COD 85 -

875 500

2%



14

Judkin Hornsby (1978)

Koprivanac et al. (1993)
FeCI3.6H20

Levafloc R (Bayer) Colfloc 3915 (Ciba Geigy)

6 Yellow 143, Red 183,
Red 120, Brown 37, Blue 182, Blue 204
6.0
-7.0 2.4-4.0
3 2
100 %
COD
20-80 °c
30°c
Crowe, O' Melia Little (1977) Beszedits et al. (1980)
disperse 2 disperse yellow 3 disperse yellow 42
, Kace
Linford (1975) disperse
3 2 [ ]
90 %

95 %



' ' ' 4
(PACI)
PACI
02 50
21
PACI
(1)
400-500 0.3-59.7
500- 8.2-84.5
3000
600-3000 7.6-81.9
100-1500 63.5-96.1

Nhuphan (1992)

T3300

95.55% 94%

98% 95 %

86% (Nemerow,1952

15

21

(2536)
Zetag-63
COD
(%) (%)
2.6-27.6 3.8-40.6
10.6-58.0 6.9-78.8
6.6-46.3 11.9-41.0
54.2-95.0 57.1-98.0
200
8-10
120

Beszedits et al. ,1980)



Beszedits et al.,1980)

81.5% 600

Altinbas.Dokmeci

reactive direct

activated sludge

COD

42 %

coD 60-90 %

Activated sludge

(Shelley et al. ,1976

4500
62.8 %
Baristiran (1995)
6.0
184 mg/ 1000 mg/l COD
COD 40 % ,32-45% 35 %

Activated sludge

cob 94 %



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง

