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55920911: MAJOR: CHEMICAL AND ENVIRONMENTAL ENGINEERING;
M.Eng. (CHEMICAL AND ENVIRONMENTAL ENGINEERING)
KEYWORDS: EQUALIZATION TANK/ MIXING CHARACTERISTICS/ COAGULATION
AND FLOCCULATION
AMONWAN CHOODONWALIL: (MIXING CHARACTERISTICS IMPROVEMENT
IN EQUALIZATION TANK FOR CAPACITY ENCHANCEMENT OF WASTE WATER
TREATMENT PLANT), ADVISORY COMMITTEE:TONGCHAI SRIWIRIYARAT, Ph.D. 105

P. 2016.

The objective of research was to improve the mixing charateristics of equalization tank
located in the wastewater treatment plant of BASF (Thai) Company Limited for capacity
enchancement. Three sets of air diffusers were installed into the equalization tank to improve the
mixing of wastewater. Seven different patterns of mixing positions were operated in the studies.
The wastewater samples were collected from 18 different locations at three different time at 0, 4
and 8 hours within the equalization tank for pH and Chemical Oxygen Demand (COD) analyses.
The results were used to compare the mixing characteristics before and after mixing
improvement. The experimental results indicated that the mixing pattern No. 4 that operated the
mixing positions provided the approximately constant of pH and COD before flowing to the next
treatment process. The best mixing time of 4 hours removed the COD the removal efficiency of
22.9%. Chemical consumptions in the coagulation and flocculation process located next to the
equalization tank including aluminium sulphate, sodium hydroxide, and polymer decresed at the
rates of 42.28%, 56.37% and 45.35%, respectively. Thus, the mixing improvement resulting from
these studies improved the effectiveness of the BASF (Thai) Company Limited wastewater

treatment plant and resulted in the reduction of chemical consumptions.
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Alum (L) Polymer (L) NaOH (L)

Date  Month Month Month Month Month Month Month Month Month

1 2 3 1 2 3 1 2 3

1 100 400 100 270 310 290 60 100 30

2 450 300 100 390 140 110 20 20 20

3 150 200 100 350 150 50 60 30 0
4 50 200 150 370 210 220 10 30 0
5 100 100 200 60 120 70 20 40 0
6 200 250 200 160 150 190 10 50 10
7 50 550 350 670 230 280 20 20 20
8 350 200 150 450 180 180 80 20 10
9 400 400 200 420 330 280 50 20 10
10 250 200 200 290 230 180 20 20 0
11 200 150 350 250 200 320 70 10 10
12 450 200 350 380 210 100 30 40 0
13 300 250 350 570 300 400 60 60 50
14 300 200 350 680 200 180 60 10 70

15 250 400 400 680 250 390 60 50 90
16 200 200 200 690 150 140 30 20 0
17 150 250 200 640 100 390 20 30 20

18 50 350 300 600 250 190 40 30 10
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Alum (L) Polymer (L) NaOH (L)

Date  Month Month Month Month Month Month Month Month Month

1 2 3 1 2 3 1 2 3

19 450 200 300 140 80 270 30 50 20

20 250 200 200 240 550 140 20 50 30
21 150 200 250 120 90 400 30 40 50
22 150 100 200 650 90 490 30 40 70
23 250 150 300 250 210 780 50 30 60

24 250 250 200 170 150 360 70 20 30

25 200 200 300 230 130 270 20 70 20

26 150 450 300 250 200 180 50 90 40

27 350 200 300 250 50 320 50 60 10
28 300 550 150 130 90 150 70 70 10
29 100 400 250 180 730 170 20 40 30
30 100 400 350 250 230 270 20 70 50
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NN 2-6 m’%‘mmu We LU Plused large bubble mixer (EnviroMix, 2016)
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i 29 JuupveeluNINYeUATEY Mixing (Goel et al., 2005)
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MINN 2-2 A1 K, d115UMIe0ntuY Impeller (Goel et al., 2005)

Values of K for Impeller Design

Impeller type K,
Propeller (square pitch, three blades) 0.32
Propeller (pitch of two, three blades) 1.0

Turbine (six flat blades) 6.30
Turbine (six curved blades) 4.80
Turbine (six arrowhead blades) 4.00
Fan Turbine (six blades) 1.65
Flat paddle (two blades) 1.70
Shrouded turbine (six curved blades) 1.08
Shrouded turbine (with stator, no baffles) 1.12
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ﬂ%\iﬁ 1 %\Tﬁ 2 %I/Qﬁ 3
#1081 COD
pH pH pH
(mg/L) COD (mg/L) COD (mg/L)
1 7.83 4,110 7.83 3,620 7.78 3,430
2 7.75 3,900 7.77 3,600 7.72 3,540
3 7.76 3,760 7.39 16,080 7.06 15,470
4 7.79 3,530 7.80 3,640 7.77 3,640
5 7.77 3,450 7.75 3,740 7.70 3,380
6 7.50 6,520 7.44 10,250 7.63 5,950
7 7.77 3,420 7.77 3,670 7.80 3,490
8 7.77 3,420 7.79 3,780 7.72 3,610
9 7.68 4,640 7.74 5,580 7.66 4,760
10 7.75 3,470 7.82 3,720 7.75 3,610
11 7.75 3,430 7.80 2,870 7.73 3,610
12 7.71 5,650 7.80 4,270 7.64 6,090
13 7.77 3,570 7.75 4,597 7.85 2,890
14 7.76 3,540 7.7 3,520 7.79 3,530
15 7.67 3,870 7.68 4,190 7.41 16,060
16 7.76 3,610 7.69 3,450 7.87 3,490
17 7.69 3,610 7.72 3,810 7.86 3,630
18 7.59 5,460 7.59 7,290 7.64 16,210
Variance 0.01 861,084.53 0.02 10,579,280.50 0.04 21,926,452.61

4 1 (%] 1] 9ol g’/ (%] 1 1 1 9o’ (%]
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o ﬂ%\i‘ﬁ 1 ﬂ%\i‘ﬁ 2 ﬂ%\iﬁ 3
AIDYN
pH COD (mg/L) pH COD (mg/L) pH COD (mg/L)
1 7.65 5,800 7.87 4,600 7.75 4,520
2 7.63 5,700 7.65 4,500 7.73 4,420
3 7.65 5,695 7.55 4,495 7.12 4,410
4 7.80 6,450 7.89 5,250 7.71 5,180
5 7.79 6,473 7.80 5,280 7.65 5,195
6 7.75 6,060 7.60 4,875 7.51 4,780
7 7.64 5,820 7.78 4,620 7.72 4,540
8 7.64 5,795 775 4,597 772 4,520
9 7.63 5,790 7.76 4,590 7.71 4,512
10 7.75 5,820 7.77 4,625 7.72 4,540
11 7.72 5,795 7.34 4,597 7.75 4,518
12 7.72 5,795 7.78 4,595 7.73 4,520
13 7.89 6,240 7.75 5,045 7.77 5,020
14 7.88 5,950 7.76 4,760 7.71 5,150
15 7.96 5,840 7.70 4,765 7.73 4,895
16 7.45 5,975 7.74 4,775 7.74 4,950
17 7.46 5,975 7.76 4,850 7.75 4,700
18 7.80 5,855 7.75 4,655 7.75 4,580
Variance 0.02 540,87.87 0.02 54,851.79 0.02 74,953.67
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v ﬂ%ﬂﬁ 1 ﬂ‘g}"’\i‘ﬁ 2 ﬂ%\?‘ﬁ 3
AIBDYN
pH COD (mg/L) pH COD (mg/L) pH COD (mg/L)
1 7.73 5,430 7.75 4,080 7.73 4,085
2 7.27 5,325 7.34 3,975 7.27 4,090
3 7.23 5,340 7.25 3,990 7.23 4,010
4 7.76 5,720 7.43 4,370 7.56 4,365
5 7.41 6,120 7.43 4,770 7.41 4,880
6 7.23 8,695 7.35 7,350 7.42 6,350
7 7.50 5,845 7.48 4,495 7.45 4,500
8 7.59 5,765 7.46 4,415 7.36 4,495
9 7.25 5,450 7.32 4,100 7.45 4,250
10 7.71 5,745 7.42 4,395 7.51 4,395
11 7.72 5,750 7.41 4,400 7.49 4,450
12 7.63 5,450 7.44 4,100 7.52 4,125
13 7.34 5,500 7.46 4,150 7.33 4,150
14 7.35 5,395 7.36 4,045 7.44 4,050
15 7.34 5,380 7.36 4,030 7.34 4,155
16 7.31 5,540 7.33 4,190 7.30 4,178
17 7.32 5,395 7.34 4,045 7.33 4,047
18 7.32 5,430 7.34 4,080 7.3 4,090
Variance 0.04 590,962.50 0.01 592,703.59 0.01 294,137.74
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1 7.86 3,580 7.7 4,680 6.98 5,237
2 7.99 3,475 7.55 5,578 7.23 5,627
3 7.73 4,567 7.43 5,575 7.07 4,986
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18 7.72 5,830 7.69 5,650 7.32 5,987
Variance 0.03 1,257,334.81 0.02 876,818.03 0.08 464,880.33
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pH COD (mg/L) pH COD (mg/L) pH COD (mg/L)
1 7.71 4,983 7.65 4,680 7.56 4,967
2 7.46 4,969 7.55 5,578 7.22 4,356
3 7.04 4,567 7.89 5,575 7.43 5,934
4 7.65 5,894 7.43 6,330 7.89 5,523
5 7.72 5,639 7.56 7,053 7.32 5,769
6 7.62 7,563 7.55 7,940 7.09 6,548
7 7.7 5,698 7.76 6,754 7.43 5,923
8 7.65 5,575 723 6,673 7.55 5,981
9 7.65 5,198 7.34 5,956 7.69 5,734
10 7.74 6,023 7.33 6,769 7.45 6,113
11 7.67 6,341 7.69 6,832 7.58 5,876
12 7.62 5,998 7.54 6,672 7.23 5,887
13 7.67 6,655 7.98 7,854 7.65 6,873
14 7.53 5,447 7.32 6,545 7.12 6,834
15 7.69 4,654 7.65 6,730 7.33 5,980
16 7.75 6,348 7.88 7,795 7.8 6,927
17 7.8 6,231 7.03 6,745 7.32 6,982
18 7.72 5,843 7.43 6,879 6.65 5,987
Variance 0.03 555,876.12 0.06 675,792.81 0.09 456,067.71
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NP T R o d d
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anMNARIAT AIABU

¥ Qy ! o 9 {
2. QUAWINNG (Wastewater quality) 11g5zuutinia #l4lumsesnuny

= ¥ o Aq o w o
AT NNIANUINT N-1 ﬂmﬂTWH"ﬂﬁﬂﬂi%iuﬂﬁﬂ@ﬂLL‘]J‘]JiS‘]J‘]J‘]J"I‘]Jﬂﬂﬁ]@‘]Ju

' IR NTEIRIGE
518M5 WU YE— : -
’HE]\‘I‘]JQ‘]JG]TH? HUIYNTITNON
o (pH) NA 4.2 8.8
% 1o (COD) Uaansunoans 18,740 12,220
71To@ (BOD) Uaansunoans 9,200 24,950

3. nszuaumstiaiesdu Teyutsznoude
3.1 N3zUIUMSILANENIN Lazial (Physical and chemical treatment process)
3.2 NF2UAUMITIIANNTININ LUVAZNOULTS LY SBR (Biological treatment
by activated sludge: sequencing batch reactor type)
4. YoyamsoonuuDYedSianetfagiiu (Design basis of equalization tank)
4.1 ix&lznmﬁ’mﬁu (Hydraulic detention time): 12-24 GI?TJINQ
42 Bavewduwinasenas (Average SS): 500 Tadniuneans
43 dnmazdaliuane: dweuria gUnsemwaouiud
4.4 WNanaliuane: 3,000 0 x 10,000 & x 3,800 & UaANAT
4.5 12147 (Capacity): 90 Qnmﬁﬁmm
4.6 8a31M31M17A (Flow rate): 1.5-3.0 gLNARILATHDH T4
4.7 328LNANAUAD (Detention time): 30-60 T4

9 J
4.8 YUAU03IN (Pump capacity): 3 Qﬂmﬁﬁmmmm‘?ﬂm x 12 m TDH
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