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This research was proposed to find the optimum condition of color and pollutants
reduction in pulp and paper mill wastewater by using the electrocoagulation techniques in
batch and continuous reactors. Six pieces of iron plates constructed in parallel configurations
were used as electrodes. The parameters investigated in the batch treatment process were
current density, initial pH of wastewater, type of polyelectrolyte and circulating flow rate of
wastewater in reactor. The preliminary results indicated that the polyelectrolyte had no effect on
the pollutants removal. The optimum condition for treating pulp and paper mil wastewater in
batch reactor was found at current density of 20.7 A/m2, initial pH of wastewater of 7.58,
circulating flow rate of wastewater in reactor of 2.6 I/min and 45 min electrolysis time. According
to this condition, the removal efficiency of color, COD, BOD, TSS and TDS were 97.0%, 87.8%,
80.4%, 89.8% and 37.5%, respectively. The pollutants in treated wastewater were less than the
standard values of Thai Government except BOD. The total operating cost of the treatment
process was approximately 0.29 Us$/m3wastewater.

For the wastewater treatment in continuous system, the optimum condition was found at
current density of 20.7 A/m2 initial pH of 7.58, circulating flow rate of wastewater in reactor of
2.6 l/min and flow rate of wastewater of 66.7 ml/min. The treatment process reached the steady
state condition within 4.50 hrs. At this condition, the removal efficiency of color, COD, BOD,
TSS and TDS were 90.9%, 76.8%, 61.5%, 89.9% and 35.3%, respectively. The pH of the treated

wastewater and the iron content were around 8.05 and 0.098 mg/l, respectively.

Department.......Chemical. Technology............ Student's signature..rs. ... tharv o
Field of study  Chemical.Technology........ Advisor's signature .r.'._é_‘A[Aﬁ@_'ﬁC!?l
Academic year ... 2005 s v :



AWIAINTalunIIng1ae
ChuLALONGKORN UNIVERSITY



1.1
1.2
13
14
15

21
211

2.2

2.3

2.4
24.1
24.2
24.3

12
12
15
17
18
18
19



2.5
2.6
2.7
2.1.1
2.1.2
2.1.3
2.7.4
2.1.5
2.7.6
2.8
281
2.8.2
2.8.3
2.8.4
2.9
2.10
211

31

3.2
321

3.3

3.4

50
50
50
ol

52



3.5

41
4.2

35.1
3.5.2

3.5.2.

3.5.2.2

421
422
423
424
425
426
427

53
53

54

%4
%4
55
55

55

56

57
57

58
58
63
66
67
68
74
75



4.3

51
5.2

17

82
82
83



2.1

2.2
2.3
2.4
2.5
2.6
41
4.2

4.3

15
17
27
37
40
57

12

76

81

101

101

104






21
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
211
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
221
2.22
2.23
2.24

PHENYIPrOPANE UNML.vvvvrserrerssvssssssmsssmssssssssssssssssssssssssesssssssssssssssses
POIYACIYIAMITR. ..

I TG |

() () ——

FIIEr PIESS .uvmmiisisimsuermmsssmesmssssssssssssssessssssssssssesssesssess

Rotating cylinder eleCtrode.....mmmmmmmmmmmmmsmmmesne

Cylinder 18CtrOUR. mvmvvrsrrmrsessmsssmssssssssssssssssnens

o T N LT N

Bi-polar trickle LOWET ......vevvsvrsvvessmssssssssssssssssssssness

Poly-nuclear hydroxyl aluminum (Ill) compleXes.....uume.

11
12
13
14
20
20

22



225 45

2.26 EleCtrical DOUDIE LAYET .oocvvevrsvrvrssrmsssmssmssssssssssssssssssssssssssssssssssssssssssssnes 47
3L ol

41
.................................................................................. 61

4.2
..................................................................................................................... 65

4.3 20.7

..................................................................................................................... 66

4.4

20.7

7.58 U5 e ———— 67

4.5
........................................................ 69
T Y o N/« 70

4.7
................................................................................................................................................................................. 71

4.8
......................................................................................................... 72

4.9

20.7



4.10

20.7 : 74
411 20.7
......................................................................................................................... 75
4.12 , 1
........................................................................................................... 78
4.13
00.7 S s s 79
4.14
VIR 4 Rt NN 80

(1) Calibration Curve 1 UV Spectrophotometer.......w. 95



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ


	สารบัญ



