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(Total phosphoms)

(Hot plate)
. Safety shield
. Safety goggles

125 ml

1 M)

100

100

20

25 - 125

69



10

(Vanadomolybdophosphoric Acid Colorimetric Method)

1. 400 - 490 JJ,

1. A: 25 ¢ 400 ml
2. B: 1.25¢g ' 300
ml

330 ml

1. 35 ml 50 ml

10 ml 10 blank

35 ml sample solution 400 - 490 mJJ,

1, 2,5, 10, 15, 20, 30, 40, 50 ml

100 ml mg P Absorbance



mg/l P = mg P X 1,000

ml sample
? (Solids)
(Suspended solids, ss)
I
(“Whatman” GF/C)
GF/C 4.7 cm
100 cm
(Desiccator)
1. 103-105 C 1
A
2.
25 . ( )
3.
4.
5.
6.



103-105 C

= (B-A) X 1,000

MLSS (Mixed Liquor Suspended Solids, MLSS)

MLSS

BOD (Biochemical Oxygen Demand)

BOD Manometic BOD Analyzer

1 co2

BOD

KOH

12



1

waste water Temp.

flow rate

2

200
200
200
200
300
300

300

400

400

600

600
600

) e

300
300
300
300
300
305
305
305
305
305
295
295
295
295
300
300
300
300

Feed
tank
6.68
6.68
6.63
6.67
6.65
6.71
6.85
6.72
6.72
6.75
6.73
6.72
6.72
6.68
6.71
6.75
6.70
6.72

pH

Eff.

1.2
1.22
1.18
1.24
1.28
1.22
1.24
1.25
1.22
12
1.18
1.24
1.28
1.20
1.32
1.24
1.14
1.19

BOD(mg/)
Feed Eff.
tank
481 432
4280 468
4280 456
4212 482
4286 406
4318 759
4357 698
4304 803
4312 782
4369 726
4329 1086
4296 1102
4304 105.7
4318 1005
4356 1569
4297 1507
4284 1498
4325 1483

BOD
removal
Efficienc

y (%)

94.32

9343

93.73

93.07

94.96

86.43

88.02

85.31

85.85

87.38

78.54

71.98

719.12

80.45

67.06

68.1

68.2

68.9

ss ( gll)

Feed
Tank
100.0
102.0
95.0
103.0
105.0
1100
110.0
1142
1130
108.2
108.5
98.0
130.0
1120
86.0
92.0
97.0
114.6

Eff.

1240
1220
1230
1170
116.0
116.0
1180
1240
1210
115.0
1216
1230
1220
1243
117.0
116.0
1230
1230

HRT

min

510
510
510
510
510
340
340
340
340
340
255
255
255
255
170
170
170
170

)

Total
phosphorus
Feed  Hf.
tank
156 98
163 104
552 101
175 U5
181 117
176 123
193 1
182 129
167 118
174 126
145 109
169 123
152 15
VAR VA
185 142
194 147
179 139
152 116

(%) Total
phosphorus
removal

31.18
36.20
33.56
34.29
35.36
011
3212
2912
29.34
2159
24.83
21.22
2434
25.13
23.24
2423
22.35
23.68

»

00



waste

water
flow
rate
(Lh)
200
200
200

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

lime

dosage
(mgf)

28.7
253
216

291
24.8
25.6
214
26.9
28.2
29.5
29.8
26.6
213
285
29.2
29.7
30.1
2.7

flocculant

dosage
(mgf)

16.8
179
142
253
284
29.7
523
55.6
505
716
728
80.3
102.5
108.7
103.4

Tem

29.8
29.8
29.8

29.8
29.8
298
29.8
29.8
29.8
29.8
298
298
29.8
29.8
29.8
29.8
29.8
29.8

Feed
tank

6.85
6.71
6.82

7.75
6.69
6.70
6.78
6.68
6.71
6.71
6.80
6.74
6.68
6.72
6.74
6.80
6.68
6.69

pH

Eff.

7.44
741
7.44

7.66
.67
7.66
7.79
718
1.78
7.86
7.85
7.87
8.12
8.08
8.07
8.17
8.20
8.21

( flocculant
BODs(mg/l)
Feed Eff.

tank

4297 565
4318 612
4326 593
4286 624
4357 65.1
4308 675
4294 69.8
4284 727
4325 749
434.1 783
4365 807
4357 829
4280 836
4286 865
4228 872
4259 878
4308 853
4298 861

|
bodb
Efficiency
Total
(%)

91.09
90.00
90.48

89.62
89.15
88.44
87.84
87.10
86.69
85.92
85.43
84.87
84.41
83.72
83.32
83.30
84.10
83.87

)

MLSS

(mg)

10280
10150
10220

10080
10120
10060
10280
10310
10350
10390
10410
10420
10450
10490
10401
9870
9830
9860

SS(mQD

Feed Eff
tank

1050 1200
1020 1180
1140 1240
1085  119.0
98.0 116.0
1080 1220
1000 116.0
1020 1160
1100 1280
1142 1170
1130 120
108.6 1238
1228 | Paik3d2
1146 1287
1200 1336
1168 1201
1192 1283
1186 1274

?
HRT

min

)

Total phosphorus

Feed
tank

158
183
16.8

205
174
184
16.5
193
16.8
181
176
205
20.2
193
198
YN
16.9
172

In

132
15.9
14.5

16.8
14.5
15.0
132
154
132
137
134
153
148
140
141
125
17
121

Eff.

91
10.9
9.4
9.7
8.9
9.0
14
8.8
12
15
11
79
6.7
71
6.9
47
46
49

(%) Total
phosphorus
remova
in Feed
tank
16.46
1311
13.69

18.05
16.67
18.48
20.00
20.21
21.43
24.31
23.86
2537
26.73
27.46
28.79
29.38
30.717
29.65

(%) Total
phosphorus
removal
in reactor

31.06
3145
3517

42.26
38.62
40.00
43.94
42.86
45.45
45.26
4701
48.37
54.73
49.29
51.06
62.40
60.68
59.50

(%) Total
phosphorus

removal

4241
40.44
44.05

52.68
48.85
51.09
55.15
54.40
57.14
58.56
59.66
61.46
66.83
63.21
65.15
7345
7278
7151



waste

water
flow
rate
(L/h)
200
200

200
200

200
200
200

200

200
200

b

I«

lime

dosage

(mg/l)

14.6
132
15.1
13.8

27.6
25.8

52.6
541
53.9
535
80.4
79.2
78.9
103.7
105.6
107.2

(B

Temp.

Feed
tank

6.71
6.69
6.71
6.72
6.85
6.72
6.72
6.69
6.70
6.71
6.71
6.80
6.73
6.70
6.71
6.71
6.72
6.70

pH

Eff.

7.31
7.30
7.32
7.34
1.42
7.44
7.42
7.46
7.62
7.58
7.60
7.64
7.62
7.65
7.70
7.60
8.20
8.00

fou
BODS5(mg/l)

Feed Eff
tank

436.5 53.86
429.7 50.32
436.5 49.57
428 .4 54.02
434.2 56.98
429.6 59.08
435.7 56.21
4304 57.26
433.2 65.78
435.7 66.85
429.8 64.14
436.5 63.02
431.2 72.59
431.8 75.86
436.9 14.74
435.6 78.93
429.7 80.35
428 .4 76.32

MLSS (
BODs
Removal
Efficiency
(%)

91.87
92.60
92.90
91.67
91.07
90.46
91.29
90.92
88.92
88.73
89.23
89.67
87.21
86.24
86.87
85.82
85.27
86.21

1

MLSS

9690.0
9880.0
9740.0
9940.0
10280.0
10150.0
10370.0
10452.0
10490.0
10620.0
10530.0
10780.0
108 .0
10870.0
11080.0
11100.0
11386.0
11212.0

ff !
ss (mg/l)

Feed Eff.
tank

100.0 116.0
105.0 116.0
113.0 124.0
118.6 126.0
110.0 120.0
110.0 118.0
86.0 124.0
97.0 114.0
110.0 122.0
110.0 122.0
113.0 120.0
100.0 114.0
100.0 114.0
110.0 120.0
112.0 124.0
116.0 126.0
124.0 128.0
100.0 112.0

HRT

min

51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51

Total phosphorus

Feed
tank

18.1
17.6
15.8
154
16.3
17.8
19.2
20.4
18.3
17.6
16.1
16.5
18.4
17.2
19.1
18.9
175
16.8

Inf,

16.4
155
142
13.9
141
15.2
16.7
174
15.1
143
12.9
13.2
14.1
12.9
14.4
135
12.3
11.9

Eff.

113
10.8
9.5
9.7
9.5
10.2
11.4
115
9.7
9.8
8.7
9.1
8.9
9.1
9.4
8.7
8.7
8.2

(%) Total
phosphorus
removal
in Feed
tank
31.10
30.32
33.10
30.22
32.62
32.89
31.74
33.91
35.76
31.47

26.

31.06
36.88
29.46
34.72
35.56
29.27
31.09

(%) Total
phosphorus
removal

reactor

37.57
38.64
39.87
31.01
41.72
42.70
10.63
43.63
46.99
4432
45.96
44.85
51.63
47.09
50.79
53.97
50.29
51.19

(%) Total
phosphorus

removal

37.04
39.66
38.78
37.74
42.31
43.75
40.74
43.40
47.06
44.44
44.00
45.45
50.00
52.08
51.85
56.60
53.45
55.10

v



waste

water
flow
rate
(M1)
600
600
600
600
600

600
600
600
600

lime

dosage
(mg/l)

1153
119.7
108.6
116.1

Temp.

Feed
tank

6.85
6.68
6.68
6.70
6.71
6.65
6.67
6.63
6.71
6.72
6.70

pH

Eff.

7.32
7.35
7.41
7.41
7.57
7.63
7.54
7.56
7.69
1.72
7.75
7.70

(
BOD(mg/l)
Feed Eff.
tank
429.6 1852
430.4 185.7
431.8 187.6
434.2 190.2
433.2 203.1
428.4 200.6
428.0 198.3
428.0 198.5
435.7 215.1
429.7 216.3
421.2 210.5
428.0 211.8

BOD
removal
Efficiency

(%)

59.67
59.62
59.30
58.91
55.69
55.78
56.30
56.25
53.07
52.09
53.22
52.99

)

ss (mgll)

Feed Eff
tank

102.0 124.0
95.0 122.0
102.0 120.0
105.0 119.0
100.0 126.2
110.0 116.0
100.0 121.6
130.0 114.0
112.0 120.0
100.0 114.0
108.2 120.0
113.0 127.0

HRT

min

17
17
17
17
17
17
17
17
17
17
17
17

Total phosphorus

Feed
tank

18.3
16.5
19.8
15.9
19.4
17.6
18.5
17.8
18.7
16.2
20.1
16.6

Inf.

16.5
14.7
17.9
141
16.7
14.9
15.8
15.1
15.2
12.9
16.2
13.5

Eff.

13.4
12.3
143
113
13.9
12.2
13.0
124
12.7
10.8
132
113

(%) Total
phosphorus
removal

Feed
tank
18.79
16.33
20.11
21.28
16.77
18.12
17.72
17.88
16.45
16.28
18.52
16.30

(%) Total
phosphorus
removal

reactor

26.78
25.45
27.78
30.19
28.35
30.68
29.73
30.34
32.09
33.33
34.33
31.93

(%) Total
phosphorus

removal

27.49
26.92
26.00
30.19
28.57
28.30
29.63
29.17
34.69
34.69
33.33
32.69



4 H
waste lime  Temp.
Wwater

flow dosage ¢
rate (mg/1)

(LI)

4 28.4 29.5
400 26.7 29.5
4 26.2 29.5
4 30.6 29.5
4 50.8 29.5
4 53.3 29.5
4 48.2 29.5
4 47.6 29.5
400 85.6 29.5
400 80.4 29.5
400 82.7 29.5
400 80.6 29.5
400 115.2 29.5
4 17 295
4 105.8 29.5

400 100.9 29.5

Feed
tank

pH

Eff.

(
BOD (mg/l)

Feed Eff,
tank

4280 1179
428.0 1182
4212 1154
4298 1201
4365 , 1196
429.7 1196
4284 1173
4329 1208
4325 1213
428.6 1297
429.6 1251
4365 1218
4365  136.6
4304 1342
435.7 1388
4212 1401

BOD
removal
Efficiency

(%)

76.00
75.93
76.57
75.57
76.09
75.69
76.18
75.59
73.99
73.15
74.34
74.12
72.00
12.17
71.42
70.50

1)
ss (mgll)

Feed Eff.
tank

1000 119.0
1020 123.0
95.0 1170
1050 121.6
110.0  121.0
86.0  116.0
920 116.0
90.0 1240
1146 123.0
1085 116.0
98.0 1100
1300 120.0
1120 114.0
1020 124.0
1020  117.0
1140 123.0

HRT

min

255
255
25.5
255
255
25.5
25.5
255

25.5
25.5
255
25.5
255
255
25.5

Total phosphorus

Feed
tank

16.2

13.8
17.6
18.3
19.1
16.7
17.9
19.7
18.6
16.3
20.2
174
18.4
17.8
15.9

Inf.

147
18.4
12.5
15.7
16.2
16.5
143
15.5
16.6
154
137
16.9
13.6
14.1
143
12.6

Eff.

11.5
14.2
9.7

12.0
12.3
12.6
113
12.1
12.8
11.9
10.1
12.7
10.6
1.1
10.9
9.5

(%) Total
phosphorus
removal

Feed
tank
9.26
10.24

10.80
11.48
13.61
14.37
13.41
15.74
17.20
15.95
16.34
21.84
23.37
19.66
20.75

(%) Total
phosphorus
removal

reactor

21.77
22.83
22.40
23.57
24.07
23.64
20.98
21.94
22.89
22.73
26.28
24.85
22.06
21.28
23.78
24.60

(%) Total
phosphorus
removal

29.01
30.73
29.711
31.82
33.33
34.03
32.34
32.40
35.03
36.02
38.04
37.13
39.08
39.67
38.76
40.25



waste
water
flow
rate
(L)
300
300
300
3
300
300
3
3
300
300
3
3
300
300
3
300
3
300

lime

dosage

(mg/l)

1158
110.8
120.2

Temp.

Feed
tank

Eff.

(
BOD(mg/l)
Feed Eff.
tank
430.4 81.2
435.7 82.6
428 .4 17.2
428.0 80.4
428.0 82.4
429.7 87.6
428 .4 85.3
432.5 84.5
431.8 88.6
434.2 90.3
433.2 92.8
436.5 91.4
428.6 93.5
427.2 92.8
435.7 95.6
428.0 97.5
428.0 98.2
429.7 99.8

BOD
removal
Efficiency

(%)

85.09
84.94
86.

85.20
84.71
83.50
84.01
84.36
83.34
83.03
82.38
82.86
82.01
82.12
81.81
81.00
80.83
80.52

)

ss (mgll)

Feed Eff
tank

100.0 114.0
100.0 119.0
86.0 123.0
92.0 117.0
105.0 121.6
102.0 127.0
95.0 120.0
102.0 114.0
114.6 126.2
108.5 116.0
98.0 110.0
130.0 120.0
112.0 114.0
105.0 114.0
100.0 121.6
95.0 12.0
102.0 122.0
102.0 122.0

HRT

min

Total phosphorus

Feed
tank

145
17.8
18.1
15.9
16.3

19.6
174
15.8
16.7

19.8
1.1
16.3
184
193
16.8
17.2

Inf.

12.8
15.9
16.3
13.7
13.9
171
16.8
146
12.7
13.6
16.5
16.1
13.8
12.7
13.8
141
12.2
121

Eff.

9.5
11.9
123
11.0
10.4
13.1
124
10.8
9.6
9.8
11.8
117
9.8
9.4
10.1
10.3
9.5
9.1

(%) Total
phosphorus
removal
in Feed
tank
11.72
10.67
9.94
13.84
14.72
15.35
14.29
16.09
19.62
18.56
19.90
18.69
22.03
23.03
25.00
26.94
27.38
29.65

(%) Total
phosphorus
removal

in reactor

25.78
25.16
24.54
1971
25.18
23.39
26.19
26.03
24.41
27.94
28.48
27.33
28.99
25.98
26.81
26.95
22.13
24.79

(%) Total
phosphorus

removal

34.48
33.15
32.04
30.82
36.20
35.15
36.75
37.93
39.24
41.32
42.72
40.91
44.38
43.03
45.11
48.19
43.45
47.09



waste

water
flow
rate

(LVh)

200
200
200
200

200
200

105.6
103.2

30.0
30.0
30.0
30.0
30.0

30.0
30.0

30.0
30.0
30.0
30.0
30.0
30.0
30.0
30.0
30.0

Feed
tank

6.70
6.71
6.73
6.72
6.69
6.70
6.71
6.71
6.70
6.71
6.71

6.74
6.85
6.71
6.85
6.72
6.72

pH

Eff.

(
BOD(mg/l)
Feed Eff.
tank
429.8 51.2
436.5 48.5
436.5 49.4
435.5 48.8
429.7 50.3
428 .4 53.5
432.5 54.8
432.9 554
429.6 57.7
430.4 56.1
431.8 57.6
434.2 59.4
433.2 63.7
435.7 64.8
430.4 65.9
431.2 66.3
436.9 67.5
435.7 66.8

BOD
removal
Efficiency
(%)

92.40
93.16
92.90
93.07
92.60
91.80
91.56
91.43
90.80
91.20
90.87
90.49
89.42
89.22
88.82
88.74
88.61
88.74

)
ss (mg/l)
Feed Eff

tank

100.0 123.0
110.0 117.0
105.0 114.0
96.0 113.0
92.0 119.0
80.0 120.0
90.0 110.0
100.0 116.0
114.6 126.2
108.5 121.6
98.0 127.0
130.0 120.0
112.0 124.0
100.0 114.0
109.0 118.0
110.0 126.0
114.2 112.0
108.2 121.6

HRT

min

51.0

51.0

Total phosphorus

Feed
tank

17.6
153
18.7
16.8

18.3
144
19.1
16.5
147
19.6
18.7
13.9
174
15.2
16.7
17.1

Inf.

15.3
13.7
16.4
14.6
175
15.6
12.2
15.9
135
117
15.4
14.6
10.3
134
117
12.3
125
14.9

Eff.

10.8
9.3
115
10.1
119
10.8
8.4
113
9.4
7.8
10.8
10.7
7.2
8.6
7.6
7.5
8.1
9.8

(%) Total
phosphorus
removal

Feed
tank
13.07
10.46
12.30
13.10
15.46
14.75
15.28
16.75
18.18
20.41
21.43
21.93
25.90
22.99
23.03
26.35
26.90
27.32

(%) Total
phosphorus
removal

reactor

29.41
32.12
29.88
30.82
32.00
30.77
31.15
28.93
30.37
33.33
29.87
26.71
30.10
35.82
35.04
39.02
35.20
34.23

(%) Total
phosphorus

removal

38.63
39.22
38.50
39.88
4251
40.98
41.67
40.84
43.03
46.94
44.90
42.78
48.20
50.57
50.00
55.09
52.63
52.20



®
<101 101-500
8 ~ s 90 60
2. solids
2.1 suspended solids . 60 50
2.2 settleable solids A 0.5 0.5
2.3 dissolved solids2 g +500 +500
3. sulfide g 4.0 3.0
4, 3 oy - -
5. nitrogen
5.1 TKN Ao 40 40
5.2 organicnitrogen Ao 15 15
5.3 ammonia nitrogen ¥ 25 25
5.4 nitrate nitrogen " -
6. pH 5-9 5-9
7. 5 MU 20 20
8. Fecal conform MPN/100 ml . -
9. phosphate g - -
1= BOD 30
2 = 500
3 =
0.3 /
4 = -
5= (emulsified samples)

(turbulance)

501 - 2500

30

40

0.5

+500

1.0

0.3

40

10

80

>2500

20

30

0.5
+500

1.0

0.3

40

10



30

2539

2517

2539

61
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