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W astewater from Mahamakut building is being treated by the activated sludge system
(AS). Since it has to be aerated all the time, aeration cost of the system is always high. The
wastewater contained Zn, Ba, Cu and Pb at 0.31, 0.13, 0.02 and 0.01 mg/L, respectively. These
elements are not common in general community wastewater but they are use in teaching classes
and researches in the building. Ozone was saturated in 1 liter of final stage treatment wastewater
in 60 minutes and disappeared after stop ozoning in the same time. Ozone concentration was
linearly correlated to dissolved oxygen. Ozone saturated wastewater was mixed with wastewater
from aeration tank at 1:1, 1:2, 1:3 and 1:4 volume/volume and monitored for DO. The final DO at
60 minutes were 5.02+0.10, 4.75+0.13, 4.70+0.31 and4.50+0.10 mg/L, respectively. These
results were close to the continuously aerated wastewater (4.26+1.02 mg/L).
Mixing water which ozonized continuously for 20 minutes with wastewater at 1:1 ratio v/v
resulted in 7.15 mg/L Dissolved oxygen (DO). After 3 hours standing, DO was decreased to 4.67
mg/L. Therefore, 20 minutes ozonization resulted in enough DO for bacterial growth. From
controlling wastewater temperature at 30°c, DO of 5.62 mg/L was obtained which enough for at
least 3 hours bacterial oxygen need. Mixing ratio of wastewater at 1:8 could reduce COD by 43%
at 3 hours while Ozone and DO residues were 0.02 and 3.68 mg/L respectively. Bacteria number
was increased from 7.45x1 o4to 8.13x10s CFU.
This work indicates that to use ozone saturated water in stead of continuously aeration

could be an optional way in wastewater treatment by AS system.

Academic Year 2009........ccccooevemnnn. Advisor's Signature ; o Wosi ot

Field of Study :.... Enylronmental Scienee ~ Student's Signature :[’x‘g_ldﬁe\\lmbm SOI’%SQM(\}?



FWIANTUNNIING1A D
CHuLALONGKORN UNIVERSITY



11

12

1.3

1.4

15

21

2.2

2.1.1
2.1.2
2.1.3
214
2.15
2.1.6
2.1.7

2.1.8

10
14
15
16
18
19
19
20

25



2.3

31

3.2

41

4.2

51
5.2

224
225
2.2.6

2.2.7

311

3.1.2

321

3.2.2

4.1.1

421

422

423

4.2.4

4.2.5

4.2.6
4.2.7

4.2.8

(final tank)
(steady state).......ccccevveeeeeennnes
DO........
' DO...ovveiieeeet e
DO.........

26

27

29

35

36

42

42

43

48

48

49

53

59

57

59

61

83

84



........................................... . 85

84

............................ 89

............................. 90

92

............................................... 98

............................................ . 125

.................. 152



21

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9
2.10
211
31

41

4.2

4.3

4.4
4.5
4.6

4.7

Oxidation-reduction Oxidants  ....covviennnee.

K (Henry coefficient)

(Final tank),

18

20

22

23
25
28
35

48

53
55

55
56
56
59
70

89



o u M w

.10

A2
13
14
15
.16
A7
.18
19

] 2
1
Chemtrack..........ccccoeunee
XRF ot
15 2551
16 2551
A% 2551,
2551
19 2551 ..
T ) I O U S
BON R s veoperrerrersernersersons sues crrerennes
20
Standard Curve Sulfate
Sulfate
Sulfate 0- 3
Standard Curve NITrate. ...
Nitrate e
Nitrate 0-3
Standard Curve Phosphate
Phosphate
Phosphate 0-3
Standard Curve Bromide...... ceeeeveeiiieiiiieie
Bromide

89
94
95
96
98
11

125

125

126

126

126

127

127

128

129
130

130

131

132
132

133



21

.22

.23

.24

.25

.26

27

.28

.29

.30

31

.32

.33

.34

.35

.36

.37

.38

.39

40

A1

42

43

44

45

Bromide 0-3
Standard Curve Chloride..... ..o e e
Chloride
Chloride 0-3
Standard Curve Fluoride........covieiiiiie et e e e,
Fluoride
Standard Curve SodiuM....cooiiiieiiiieeee
Sodium L
Sodium 0= e
Standard Curve Sodium......
Ammonium
Ammonium 0-3 e e
Standard Curve Potassium _
Potassium L
Potassium 0-3 e
Standard Curve Calcium ~
Calcium .
Calcium 0-3
Standard Cuive MagNESIUM........ccooiiiiiiiieier e e cevrrreraeaeenenens
Magnesium
Magnesium 0-3 -
DO
COD 3 e
DO
( 3 )

134
134
134
134
135
136
136
137
137
138
138
139
139
139
140
140
141
141
142
142

143

144

144

145

146

146



A3

147

46

A7

147

.48

148

148

COoD

.49

149

.50

.51

150

.52

150

.53

151

BOD

.54

151



21

2.2

2.3

24

25

2.6

2.6

2.6

2.7

2.7

2.8

29

2.10

211
2.12

2.13
31
3.2
3.3

PH e e,
oxidize Cycloaddition.........
oxidize Electrophilic

FEACTIONS. ... ootieeee et et e ettt ettt e e e e et e e e s et erees 2eeaan reeeesann saan eeees
oxidize Nucleophilic

FEACTIONS. ...ttt e et ettt et ettt e ekt e e et e e e e nnbn e e e e e barnes

Oxidize Bromine
BROMAateP e e e s e
Oxidize Bromine A

OH radiCalS.......eviiiiiiies et et e e ceeee e e
Oxidize lodine lodate...

Corona discharge................

14 Indigo
UV-Spectrophotometric (Monitor).......cccee veeee.
(Batch)... -
(Ozone Generator) Econo-Watd.......cccccceeerennnes

Dynamic Ozone Mixing Method

Ozone Mixing Pump ...

12

12

13
13

14

15

27

30
32
45
45
46



3.4

3.5

3.6
3.7
41
4.2

4.3

4.4
4.5
4.6
4.7
4.8

4.9

4.10

411

412

4.13

4.14

4.15
4.16

2 0.64
8 L
Econo-watd
MIENP(D).... et eeteeeeiiee ittt et e et s eee srree eea e .
X-ray florescence spectrometer (XRF).__.......
( 5 )
0-60
(D@ S
11
60
Dissolved oxygen 60 L
3
Dissolved oxygen 2 3
DO 11
DO 11
DO ( 3 e

46

47

49

52

54

57

58

59

60

61

61

62

63
64

64

65

66

66

67
68



4.17

4.18
4.19
4.20
421
4.22
4.23
4.24
4.25
4.26
4.27
4.28
4.29
4.30

431

o o » W

'\,

72
K RSP S
COoD ( ) ISR ROT R
DO
1 _
DO T e R it e e e e eeees weeeeeeens reeeeeennns .
COD
2
O R P A A
COD e
Cooling bath Co0liNg COIlcevee s e e,
Cooling coil......cccovvuviie eveeeen e
XRF (1)
XRF (2)
XRF (3).cv e,
XRE (4) v,
== () W
=L (<) JT
XRF (1).........
XRF (2).cvvvennn.

XRF (3)____

69
69
71
72
73
73
74
75
76
77
78
79
79
80
81
92
92
93
99
99
100
100
101
101
102
103

104



.10

12
13
14
.15
.16
a7
.18
.19
.20
21
22
23
.24
.25

.26

.10

Standard Curve
Standard Cuive
Standard Curve
Standard Curve
Standard Curve
Standard Curve
Standard Curve
Standard Curve
Standard Curve

Standard Curve

fluoride

Ammonium

XRF (7)

ICPs (1).........
ICPs (2).......

ICPs (3)...........

ICPS (4).............

ICPS (5)..cocoo....

ICPs (6)...........
ICPS (7)...con.n..

ICPS (8).....o.c...

ICPS (9)...voo....

ICPs (10).........
ICPs (11)......

ICPs (12)......

ICPs (13)............ Teeerrerrea

Sulfate..............

Nitrate..............

Phosphate.................

Bromide.........cccceeve..

Chloride..............

Sodium....cooveveveeeennnnn,

Potassium...................

Calcium....coccvueveeennnnns

105
106
107
108
112
113
114
115
116
117
118
119
120
2
122
123
124
129
130
131
133
134
135
136
138
139

140



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ
	สารบัญ



