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Table A.1 Results of jar test experimental performed by C-PAM with septic tank

effluent
. Turbidity, NTU
Dosage “ ——{ TCOD 800D | o | rowa
mg/L 1 2 3 | Avg. Rem"oval %o %o
0 91.4 | 958 | 98.1 | 95.1 0.0 257.8 | 1429 0.0 0.0
0.1 60.1 | 60.1 | 60.2 | 60.2 | 367 1822 | 140.0 293 2.0
025 | 541 | 532|533 |535]| 437 179.7 | 1383 30.3 3.2
0.5 412 | 417 | 419 | 416 | 563 1544 | 100.5 40.1 29.6
1 377 | 38.1 | 375 | 37.8 | 603 131.6 | 95.2 49.0 333
1.5 36.6 | 37.0 | 36.6 | 367 | 614 1158 | 90.1 55.1 36.9
2 342 | 332|312 | 329 | 654 852 | "04 67.0 50.9
2.5 25.0 | 255 (24 1250 | o9y 75.1 64.6 70.9 54.8
18.0 | 17.8 | 18.1 | 18.0 | 81.1 702 | 553 72.8 61.3
4 136 | 129 | 130 | 132 | 862 657 | 4l1.1 74.5 71.2
123 | 124 | 12.8 | 125 | 869 63.7 | 40.1 75.3 71.9
10 93, | 92 92 |92 90.3 569 | 39.5 77.9 72.4

Table A.2 Results of jar test experimental performed by A-PAM with septic tank

effluent
! Turbidity, NTU
Topaes ——— TCOD GO Loy | reora
mg/L 1 2 3 | Avg. Rem‘(’wal % %o
0 80.2 | 82.5 | 839 | 82.2 0.0 2495 | 159.9 0.0 0.0
0.1 555 | 54371 %62 | 553.1 © 327 2089 | 1543 16.3 35
0.25 542 | 542 | 543 | 542 | 340 2084 | 1533 16.5 42
0.5 478 | 479 | 474 | 477 | 420 161.5 | 120.1 353 24.9
1 39.4 | 395 [ 399 | 39.6 | 51.8 1549 | 129.0 37.9 19.4
1.5 358 | 358 | 357 [Pa57 1" 565 1435 | 1115 425 30.3
2 424 | 417 | 427 | 23 | 486 1353 | 1185 458 25.9
25 395 | 39.7 | 393 | 395 | 519 137.8 | 108.2 44.8 32.3
37.1 | 368 | 372 | 370 | 549 1257 | 983 49.6 38.5
4 36.2 | 363 | 36.2 | 362 | 559 141.1 | 115.6 43.4 27.7
5 388 | 37.6 | 379 | 38.1 | 53.6 1475 | 114.8 40.9 28.2
10 36.8 | 36.4 | 364 | 365 | 55.6 135.7 | 101.0 45.6 36.8
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Table A.3 Results of jar test experimental performed by Non-PAM with septic tank

effluent
gxg/} Turbidity, NTU o TCOD SCOD
Dosage % mg/L mg/L ren:/oval ren:;)val
mg/L ! * - AVE: | pemaval & .

0 109.2 | 108.8 | 109.4 | 109.1 0.0 259.4 143.0 0.0 0.0
0.1 89.2 87.6 89.1 88.6 18.8 242.7 140.8 6.5 ]
0.25 84.9 82.9 83.5 83.7 2343 234 .4 135.6 9.6 )
0.5 53.9 53.9 53.7 53.8 50.7 161.4 103.1 37.8 27.9

1 32.9 52.7 728 | 52.6 51.8 195.3 96.8 40.1 323
1.5 54.6 54.3 54.5 54.5 50.1 143.2 94.0 448 34.2

2 534 53.8 523 5872 5123 129.0 90.3 50.3 36.9
25 53.9 53.9 54.1 54.0 50.5 121.1 90.1 3373 37.0

53.3 535 53.8 5815 50.9 118.9 88.8 54.2 379

4 54.9 54.3 54.7 54.6 49.9 1137 84.2 56.2 41.1

5 57.8 56.3 54.8 56.3 48.4 132.6 90.9 48.9 36.4

10 51.9 51.0 514 514 52.9 128.8 914 50.4 36.1

Table A.4 Results of jar test experimental performed by C-PAM with MLSS in MBR

Turbidity, NTU
St | rcon | scon | T€0P | scop
mg/L 1 2 3 Avg. /o mg L % Yo
Removal

0 103.0 | 102.0 | 102.0 | 102.3 0.0 180.0 152.6 0.0 0.0

0.1 69.5 69.5 69.6 69.5 32.1 1528 119.2 15.1 21.9
0.25 61.5 61.7 61.6 61.6 39.8 129.1 101.8 28.3 333
0.5 30.6 30.3 30.4 30.4 70.3 96.1 62.8 46.6 58.8
1 28.6 28.7 28.5 28.6 g2.1 94.8 62.3 47.3 59.2

1.5 23.3 21.1 234 22.6 77.9 74.2 50.6 58.8 66.9

2 17.9 17.4 18.6 17.9 82.4 67.4 46.4 62.5 69.6

2.5 17.2 17.0 17.5 17.2 83.2 64.5 42.1 64.2 72.4
15.1 15.8 15.4 15.4 84.9 57.7 36.2 67.9 76.2

1 14.4 14.2 143 14.3 86.0 56.1 33,7 68.9 7.9

S 13.4 13.6 13.1 13.4 86.9 45.5 34.8 74.7 772

10 8.83 8.54 8.87 8.8 914 42.6 24.4 76.3 84.0




Tale A.5 Results of jar test experimental performed by A-PAM with MLSS in MBR

tank
Turbidity, NTU

Bussgs G | TCODIEROIN. Lo | e
mg/L 1 2 3 VAR et o & & % %
0 105.0 | 100.0 | 101.0 | 102.0 | 0.0 179.0 | 1399 | 0.0 0.0
01 | 689 | 688 | 688 | 689 | 318 | 1560 | 947 12.9 323
025 | 626 | 626 | 626 | 626 | 386 | 1430 | 728 | 20.1 47.6
05 | 378 | 379 | 374 | 377 | 630 | 1050 | s08 | 413 63.7
1 304 | 295 | 299 | 299 | 706 984 | 517 | 450 63.1
15 | 358 | 350 | 350 | 353 | 654 | 1087 | 607 | 393 56.6
2 9541 8 357 | BTl 8356 _Ligsy 107.9 | 60.3 39.7 56.9
251 ¥Fos | 1207 JiS8ant 205 || 713 993 | 59.5 | 445 57.5
371 | 368 | 372 | 370 | 637 | 1075 | 616 | 399 56.0
4 362 | 363 | 362 | 362 | 645 | 1132 | 640 | 367 54.3
288 | 276 | 279 | 281 | 724 972 | 570 | 457 59.2
10 378 | 374 | 374 | 375 | 632 | 1141 | 6L 36.3 56.3

Table A.6 Results of jar test experimental performed by Non-PAM with MLSS in

MBR
Non- Turbidity, NTU B o
PAM TCOD | SCOD
Dosage % g/l mg/L ren:oval ren:oval
mg/L A % 31 AV hyoval /o &
0 99.2 | 98.8 | 994 | 99.1 0.0 185.5 142.2 0.0 0.0
0.1 80.4 | 80.4 | 80.4 | 80.4 18.9 158.8 75.8 14.4 46.7
0.25 683 | 68.4 | 683 | 68.3 31 165.8 100.3 10.6 29.5
0.5 36.1 | 36.8 [ 36.7 | 36:5 63.2 103.5 50.1 44.2 64.8
1 352 | 349 | 350 | 35.0 64.7 104.8 54.7 43.5 61.6
1.5 349 | 35.2 [¥35.0:°] 2350 64.7 108.1 543 41.7 61.8
2 31.2 1 .30.8 | 30:6.[-309 68.9 97.3 57.2 47.5 59.8
2’5 353 |35.9 | 348 | 353 64.4 102.3 59.6 449 58.1
30:6 | 30:34| 30:7 | 30:5 69.2 108.9 51.8 413 63.6
4 323 | 32.5 829 | 32:6 62 96.5 48.9 48.0 65.6
358 | 36.0 | 353 | 35.7 64.0 108.1 543 41.7 61.8
10 269 | 26.4 | 26.5 | 26.6 73.2 100.2 51.8 46.0 63.6
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Appendix B Experimental Data of the in-line Flocculation MBR system
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Temp pH DO
Day
Influent | MBR | Permeate | Influent | MBR | Permeate | Influent | MBR | Permeate
1 26.0 26.0 24.6 19 6.2 55 0.2 6.3 6.2
B 24.8 22.8 239 8.0 57 6.8 0.2 6.2 6.1
27.1 275 26.8 8.5 6.4 6.3 0.5 6.3 5.4
12 26.7 26.9 27.0 8.0 6.5 6.3 0.1 6.9 59
22 245 24.7 24.6 7.4 3.9 4.7 0.3 6.7 6.9
25 233 28.7 23.9 7.6 53 5.2 0.3 6.3 5.7
27 242 24.5 24.8 6l 6.1 4.8 0.2 6.2 5.8
29 244 24.2 3413 7.9 5.6 5.2 0.5 6.9 5.7
34 257 2087 214 7.9 6.6 6.5 - - .,
39 2149 21.6 21.9 8.2 6.5 6.3 - - =
41 22.8 22.4 23.0 7.8 59 5.8 - - y
44 24.1 24.2 24.4 7.4 6.8 6.5 - - “
46 229 22.3 22.8 8.8 5:9 5.9 - - o
56 21.3 217 99.9 8.4 6.4 6.1 0.1 7.4 54
58 20.0 19.6 20.1 8.3 6.9 6.3 0.2 73 5.9
60 14.2 16.9 196 8.4 7.6 7.6 0.4 6.1 6.4
65 18.8 18.5 25.0 8.3 7.8 %) 0.8 6.3 4.4
70 19.8 19.1 19.3 8.5 7.0 6.5 0.6 9 7l
71 18.8 18.4 18.4 8.3 6.1 5.8 0.7 8.1 6.3
73 25.0 18.3 18.1 8.3 6.9 6.7 0.4 6.8 5.6
76 17.2 16.9 19.5 8.8 75 7.3 02 8.3 %2
80 21.5 21.0 25.0 8.1 5.8 6.0 0.2 7i7s 5
85 21.5 20.8 219 8.0 4.8 5.4 0.1 7.8 5.8
87 20.9 20.4 20.9 7.9 54 5.6 0.7 8.2 4.4
90 22.3 224 22.9 8.2 7.3 7.4 0.2 7.4 4.7
92 232 22.8 23.2 7.8 8.0 7.9 0.1 7.6 4.4
94 23.6 24.0 24.1 8.0 97 77 0.2 7.0 4.1
97 22.6 21.6 222 8.1 6.8 6.9 0.1 7.8 4.0
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Table B.1 Daily data of Temperature, pH, DO at the first stage (Non-dosed) (Con.)

Temp pH DO
Day
Influent | MBR | Permeate | Influent | MBR | Permeate | Influent | MBR | Permeate

101 242 24.5 25.0 7.9 8.0 7.9 0.0 7.4 34
106 20.7 20.1 20.5 7.4 7.4 7o 0.1 7.5 4.5
108 19.4 18.6 18.8 7.5 8.1 8.1 0.1 7.6 4.5
111 15.9 15.8 16.0 7.6 8.4 8.3 0.2 7.4 6.2
113 17.5 18.4 19.0 8.2 8.1 8.1 0.5 7.4 7.0
115 19.6 19.8 20.5 7.6 8.1 8.1 0.1 8.4 5.0
118 248 24.6 249 7.9 5.0 Gl 0.1 6.8 43
120 26.1 26.2 26.6 7.9 4.7 4.7 0.0 6.5 3.5
122 26.5 26.7 21 7.3 7.0 6.8 0.0 6.1 3
125 26.7 25.0 26.7 7.7 4.8 5.1 0.0 6.0 33
127 26.6 25.9 26.1 Je7 6.2 6.6 0.0 6.8 4.1
129 223 20.2 19.8 19 7.8 7.6 0.0 8.5 5.1
132 19.8 20.3 20.9 7.9 4.9 4.9 0.1 7.4 4.2
136 24.6 23.2 23.4 6.4 6.4 6.4 0.0 6.8 3.8
139 24.1 24.0 243 7.1 71 71 0.0 6.4 3.7
142 22.4 21.6 22.0 7.8 6.8 6.7 0.0 7.1 4.1
144 23.3 22.8 23.2 7.8 8.2 8.1 0.1 6.8 39
147 24.9 25.0 249 7.8 8.0 7.9 0.1 7.1 4.0
156 24.0 23.2 23.8 7.9 8.0 7.8 0.1 6.8 4.0
160 253 25.1 25.1 8.0 8.4 8.4 0.1 7.6 4.0
170 24.4 249 249 7D T2 T2 0.0 6.0 3.0
172 25.0 25.2 25.2 7.8 7.8 7.4 0.1 8.5 33
179 25.6 27.0 26.9 7.5 748 7 0.1 6.5 33
186 26.0 274 2710 T 7.6 7.0 0.0 6.7 35
189 270 27.4 27.2 7.9 73 79 0l 6.4 3.9
198 28.2 28.2 277 7.5 7.4 6.8 0.1 6.6 4.1
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Table B.2 Daily data of Temperature, pH, DO at the second stage (0.1 mg/L of C-

PAM)
Temp, C° pH DO, mg/L
Day
Influent | MR | Permeate | Influent | MBR | Permeate | Influent | MBR | Permeate

203 28.0 28.1 2.5 7.4 T3 8l 01 6.6 4.0
207 27:0 27.0 272 73 7.1 7.0 0.2 6.2 857
209 27.6 27.3 273 7.3 72 7.0 0.1 6.1 4.1
213 28.0 D782 273 7.3 9.7 7.6 0.0 7.3 4.0
215 26.2 27.9 28.0 8.2 6.4 6.5 0.1 6.2 4.8
217 26.7 25.6 25.6 7.8 5.8 5.8 0.1 7.0 6.3
220 275 275 27.9 7.3 7.9 7.9 0.0 6.7 3.6
222 28.1 28.2 28.4 WD 7.9 7.8 0.0 6.6 33
224 28.8 28.7 28.7 ) 7.2 762 0.0 6.4 34

Table B.3 Daily data of Temperature, pH, DO at the third stage (2 mg/L of C-PAM)

Temp, C° pH DO, mg/L
Day
Influent | MBR | Permeate | Influent | MBR | Permeate | Influent | MBR | Permeate

229 29.1 28.7 28.8 T 7.5 7.2 0.0 6.9 34
231 30.3 30.0 30.2 T Ths 7.1 0.1 6.6 3.1
234 31.0 30.5 30.8 7.3 6.6 6.1 0.0 6.2 3.4
236 29.9 29.9 29.9 79 7.4 73 0.0 5.6 3.3
238 29.4 28.9 28.6 TS 7.3 7.1 0.0 6.1 34
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TableB.4 Daily data of Flux and TMP at the first stage (Non-dosed)

Day Q, mL/min TMP,cmHg | Flux, L/m>:h | TMP, Kpa
59 31.0 2.5 12.9 33
60 30.0 5.0 12.5 6.7
61 28.0 18.0 11.7 24.0
62 24.0 26.0 10.0 34.7
66 27.0 1.5 11.3 2.0
67 23.0 21.0 9.6 28.0
68 40.0 0.0 16.7 0.0
69 30.0 %5 125 3.3
70 27.0 10.0 11.3 133
71 22.0 34.0 9.2 453
72 37.0 0.0 15.4 0.0
73 28.0 0.0 11.7 0.0
74 36.0 0.0 15.0 0.0
75 28.0 5.0 11.7 6.7
76 27.0 22.0 11.3 29.3
77 26.0 26.0 10.8 34.7
78 37.0 0.0 15.4 0.0
79 33.0 6.5 13.8 8.7
80 30.0 12.0 12.5 16.0
81 29.0 21.0 12.1 28.0
82 40.0 0.0 16.7 0.0
83 27.0 2.5 113 33
84 32.0 7.5 13.4 10.0
85 25.0 24.0 10.4 32.0
86 40.0 0.0 16.7 0.0
87 33.0 3.0 13.8 4.0
88 29.0 6.0 12.1 8.0
89 33.0 10.0 13.8 13.3
90 28.0 21.0 11.7 28.0
91 40.0 0.0 16.7 0.0
92 32.0 5.0 13.4 6.7
93 30.0 TS 125 10.0
94 34.0 13.0 14.2 17.3
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TableB.4 Daily data of Flux and TMP at the first stage (Non-dosed) (Con.)

Day Q, mL/min TMP, cmHg Flux, L/m>h | TMP, Kpa
105 34.0 0.0 14.2 0.0
106 32:.0 0.0 13.4 0.0
107 34.0 0.0 14.2 0.0
108 32.0 0.0 13.4 0.0
109 40.0 0.0 16.7 0.0
110 34.0 0.0 14.2 0.0
111 33.0 0.0 13.8 0.0
112 30.0 0.0 12.5 0.0
114 33.0 0.0 13.8 0.0
115 36.0 5.0 15.0 6.7
116 40.0 5.0 16.7 6.7
117 40.0 7235 16.7 10.0
118 40.0 10.0 16.7 138
119 40.0 10.0 16:7 13.3
120 40.0 10.0 16.7 138
121 40.0 10.0 16.7 13.3
122 35.0 10.0 14.6 13.3
123 36.0 11.0 15.0 14.7
124 37.0 10.0 15.4 133
125 36.0 11.0 15.0 14.7
126 35.0 14.0 14.6 18.7
127 36.0 14.0 15.0 18.7
128 40.0 0.0 16.7 0.0
129 350 2.5 14.6 3.3
130 40.0 0.0 16.7 0.0
131 40.0 0.0 16.7 0.0
132 38.0 2.5 15.9 3.3
133 40.0 7.5 16.7 10.0
134 35.0 15.0 14.6 20.0
135 40.0 21.0 16.7 28.0
136 40.0 21.0 16.7 28.0
137 37.0 21.0 15.4 28.0
138 27.0 270 11.3 36.0
139 40.0 255 16.7 3.3
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Table B.4 Daily data of Flux and TMP at the first stage (Non-dosed) (Con.)

Day Q, mL/min TMP, cmHg Flux, L/m*h | TMP, Kpa
141 40.0 5.0 16.7 6.7
142 40.0 7:8 16.7 10.0
143 39.0 75 16.3 10.0
144 36.0 15.0 15.0 20.0
145 31.0 28.0 12.9 378
146 40.0 0.0 16.7 0.0
147 40.0 5.0 16.7 6.7
148 39.0 6.0 16.3 8.0
149 40.0 7.5 16.7 10.0
150 35.0 10.0 14.6 13.3
151 40.0 14.0 16.7 18.7
152 38.0 17.0 15.9 22.7
153 36.0 19.0 15.0 253
154 35.0 28.0 14.6 3.3
155 38.0 0.0 15.9 0.0
156 36.0 2.5 15.0 3.3
157 38.0 5.0 15.9 6.7
158 35.0 6.0 14.6 8.0
159 40.0 9.0 16.7 12.0
160 37.0 12.0 15.4 16.0
161 33.0 16.0 13.8 21.3
162 27.0 24.0 111.3 32.0
163 40.0 0.0 16.7 0.0
164 35.0 2.5 14.6 33
165 35.0 5.0 14.6 6.7
166 35.0 10.0 14.6 13.3
167 35.0 12.0 14.6 16.0
168 33.0 20.0 13.8 26.7
169 40.0 0.0 16.7 0.0
170 39.0 2.5 16.3 33
171 38.0 4.0 15.9 53
172 37.0 7.0 15.4 93
173 33.0 16.0 13.8 21.3
174 30.0 22.0 12.5 293
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Table B.4 Daily data of Flux and TMP at the first stage (Non-dosed) (Con.)

Day Q, mL/min TMP, cmHg Flux, L/m”h TMP, Kpa
176 38.0 2.0 15.9 2.7
177 37.0 2.5 15.4 3.3
178 40.0 5.0 16.7 6.7
179 38.0 8.0 15.9 10.7
181 37.0 12.0 15.4 16.0
182 30.0 18.0 12.5 24.0
183 38.0 2.0 15.9 2.7
184 36.0 4.0 15.0 5.3
185 38.0 10.0 15.9 133
186 36.0 14.0 15.0 18.7
187 30.0 20.0 12.5 26.7
188 40.0 0.0 16.7 0.0
189 37.0 2.0 15.4 2.7
190 35.0 4.0 14.6 53
191 33.0 | 13.8 10.0
192 33.0 14.0 13.8 18.7
193 30.0 16.0 12.5 21.3
194 31.0 22.0 12.9 293
200 40.0 7.5 16.7 10.0
201 35.0 10.0 14.6 133




Table B.5 Daily data of Flux and TMP at the second stage (0.1 mg/L of C-PAM)

Day Q, mL/min TMP,cmHg | Flux, L/m>h | TMP, Kpa
202 40.0 0.0 16.7 0.0
203 38.0 2.0 15.9 2.7
204 37.0 2.0 15.4 2.7
205 37.0 3.0 15.4 4.0
206 36.0 3.0 15.0 4.0
207 37.0 4.0 15.4 5.3
208 40.0 4.0 16.7 53
209 40.0 4.0 16.7 53
210 40.0 3.0 16.7 4.0
211 43.0 6.0 17.9 8.0
212 40.0 6.0 16.7 8.0
213 40.0 5.0 16.7 6.7
214 40.0 9.0 16.7 12.0
215 40.0 8.0 16.7 10.7
216 40.0 7.0 16.7 9.3
217 40.0 7.0 16.7 9.3
218 40.0 7.0 16.7 9.3
219 38.0 8.0 15.9 10.7
220 38.0 9.5 15.9 12.7
221 36.0 14.0 15.0 18.7
222 33.0 20.0 13.8 26.7
223 35.0 32.0 14.6 42.7
226 0.0 0.0 0.0 0.0
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Table B.6 Daily data of Flux and TMP at the third stage (2 mg/L of C-PAM)

Day Q, mL/min TMP, cmHg Flux, L/m>h TMP, Kpa
227 20.0 23.0 8.3 0.0
228 39.0 6.0 16.3 2.0
229 38.0 10.0 15.9 2.0
230 28.0 20.0 117 3.0
231 30.0 28.0 125 3.0
233 40.0 4.0 16.7 53
235 40.0 5.0 16.7 6.7
236 40.0 7.0 16.7 9.3
237 40.0 8.0 16.7 10.7
238 40.0 8.0 16.7 10.7
239 39.0 8.0 16.3 11:3
240 39.0 10.0 16.3 133
241 39.0 9.0 16.3 12.0
242 39.0 9.0 16.3 12.0
243 40.0 9.0 16.7 12.0
244 40.0 10.0 16.7 133
245 39.0 10.0 16.3 13.3




Table B.7 Raw data of MLSS, MLVSS, and COD at the first stage (non-dosed)

0
Day I\;LL/SE d ML\;ISJS’ ln?lgel?lt, Pefn(l)el)ate, TC/(O)D - SCOII)
g mg mg/L mg/L removal .
1 3750 1400 293 18 94 91
4 4820 3920 115 13 89 85
4300 3880 191 21 89 83
12 3600 - 190 29 88 83
22 2680 2680 131 22 83 70
25 2670 2490 118 18 85 68
27 2520 1720 118 29 75 63
29 2311 2200 79 24 69 40
34 1688 1537 100 51 49 41
39 1733 1700 152 76 49 15
41 1813 1680 111 65 42 19
44 1400 1060 86 55 37 20
46 1733 2460 177 79 57 39
56 2200 2020 130 61 53 3
58 1800 2200 279 82 71 =
60 2080 1800 128 74 42 "
65 1943 1620 157 79 34 24
70 1800 1640 160 100 37 45
71 1800 1710 111 Sl 54 14
73 1733 1660 121 92 24 38
76 1760 1620 172 91 47 29
80 1720 1400 128 87 37 34
85 2200 2040 136 18 87 78
87 2213 2400 157 26 83 61
90 2560 2702 131 18 86 74
92 2470 2210 148 8 95 89
94 2302 2240 184 25 86 72
97 2493 2309 105 21 80 70
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Table B.7 Raw data of MLSS, MLVSS, and COD at the first stage (non-dosed) (Con.)

Day | MLSS, | MLvss, . : e e | %TCOD | %ScOD
mg/L mg/L gl salle removal removal
101 2560 2380 156 24 85 63
106 2380 2140 110 21 81 71
108 2153 2640 44 12 73 54
111 2387 2080 29 86 56
113 2467 2340 39 89 63
175 2499 2380 38 82 76
118 2227 2080 105 22 79 72
120 2280 - 106 28 74 64
122 2400 1700 108 21 81 72
125 2573 2440 123 24 81 76
127 2947 2780 130 24 82 70
129 - - 164 29 82 59
132 3880 3133 231 18 92 88
136 4200 3347 132 24 82 69
139 5253 3939 159 22 86 76
142 4867 3990 265 25 91 73
144 4713 3535 133 21 84 75
147 5653 4660 179 33 82 50
156 5587 - 151 8 95 90
160 5467 4560 140 15 89 17
170 5693 - 157 25 84 76
172 5760 4596 170 20 88 81
179 5507 4440 141 15 89 77
186 6680 5240 226 9 96 85
189 5440 4320 214 23 89 82
198 5321 4214 178 22 88 73
Average 74.6 59.2

SD. 19.2 264
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Table B.8 Raw data of MLSS, MLVSS, and COD at the second stage (0.1 mg/L of C-

PAM)
Day o TR In?'lgglt, Pefn(l)el:te, e i S(‘I)/(o)D
mg/L mg/L mgiL mg/L, removal verahohl
203 5173 4358 120 1 91 87
207 4320 3960 81 8 g1 75
209 4200 3980 185 9 96 85
213 4387 3732 i 3 96 91
215 4280 3660 2317 22 91 76
217 4573 4240 178 26 85 73
220 4800 149 12 92 78
222 5160 4180 204 11 95 83
224 5027 4060 232 18 94 87
Average 92.3 81.6
SD. 34 6.3

Table B.9 Raw data of MLSS, MLVSS, and COD at the third stage (2 mg/L of C-PAM)

o

Day l‘;’anf ML‘;ES’ In(tjlggnt, Pefn?egte, v TCO? SC:O)D
& me mg/L mg/L ol v removal

229 4467 3760 185 12 93 85
231 4947 4280 209 10 95 38
234 4147 3733 247 13 95 90
236 5733 4800 214 12 94 85
238 4800 4000 258 8 97 90

Average 94.9 87.6
SD. 1.3 2.7
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Table B.13 Result of Nitrogen removal efficiency at the first stage (Non-dosed)

% Removal
Day
TKN NH4-N TN
115 89.7 99.7 43.0
118 99.8 92.6 72.0
120 99:7 82.3 66.4
122 99.9 98.9 61.5
125 99.9 47.2 46.6
127 99.9 98.1 50.1
129 100.0 99.7 -47.3
132 0919 93.4 58.3
136 99.9 99.7 74.1
139 99.8 99.9 32.9
142 99.9 99.9 47.6
144 99.9 99.9 41.7
147 99.8 99.9 31.8
156 99.9 99.9 38.2
160 99:9 99.9 439
170 99.9 99.9 43.7
172 99.9 99.9 43.0
179 99.8 99.9 46.3
186 99.9 99.8 59.1
189 99.8 99.8 56.5
198 99.9 99.8 49.8
Average 99.4 95.7 45.7
SD. 2.2 11.9 243
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Table B.14 Result of Nitrogen removal efficiency at the second stage (0.1 mg/L of C-

PAM)
% Removal

Day
TKN NH,-N TN
203 99.9 99.8 597
207 99.8 100.0 69.5
209 99.7 99.8 70.9
213 99.9 99.9 771
215 99.9 100.0 539
217 99.6 95.8 47.1
220 99.9 99.8 51.7
222 99.9 99.9 S1:3
224 99.9 99.8 51.6
Average 99.8 99.4 59.2
SD. 0.1 1.3 10.7

Table B.15 Result of Nitrogen removal efficiency at the third stage (2 mg/L of C-

PAM)
% Removal

Day
TKN NH4-N TN
229 99.1 99.9 56.8
231 99.7 99.8 81.9
236 100.0 99.7 82.9
238 99.9 99.8 80.4
241 100.0 99.5 78.3
243 100.0 99.3 70.9
Average 99.8 99.2 75.2
SD. 0.3 1.1 10.0




Appendix C Data of EPS
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Table C.1 Results of total EPS at the first stage (Non-dosed)

Day M;g\;iS, I;:nlsl”; EPS¢, mg/LL EPS,, mg/gVSS EPSc, mg/gVSS
1 2380 156.3 559 65.7 23.5
2 2140 1113 30.4 52.0 14.2
3 2640 87.8 50.7 33.3 19:2
- 2080 85.2 58.6 41.0 28.2
5 2380 78.6 47.2 33.0 19.8
6 3483 125.2 56.6 40.0 18.1
7 3737 228.6 80.0 61.2 214
8 3347 163.6 33.6 48.9 10.0
9 3939 2544 950 64.6 24.1
10 3990 270.2 89.2 67.7 224
11 3535 113.6 124.1 32:1 35.1
12 4660 232.8 117.8 50.0 25.3
13 4560 214 116.2 46.9 25:5
14 4560 220.2 103.2 48.3 22.6
15 4596 229.4 102.6 49.9 223
16 4440 215:2 93.1 48.5 21.0
17 5240 226.3 105.6 432 20.2
18 4320 179.8 103.9 41.6 24.1
19 4214 2317 127 55.0 30.1

Average 48.6 22.5

SD. 10.8 5.5
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Table C.2 Results of total EPS at the second stage (0.1 mg/L of C-PAM)

Day M;l‘;;is’ il;g EPSc, mg/LL | EPS,, mg/gVSS EPSc, mg/gVSS
1 4358 164.4 728 3 16.7
2 3960 114 66.5 28.8 16.8
3 3980 95 56.4 23.9 14.2
R 3739 D 45.6 20.8 12.2
5 3660 84.8 49.8 23:2 13.6
6 4240 115.9 Sif' 2 29.3 12.1
i 3880 12352 83.8 31.8 21.6
8 4180 158.2 102.6 37.8 245
9 4060 114.4 74.2 28.2 18.3

Average 28.8 16.7

SD. 6.5 4.3

Table C.3 Results of total EPS at the third stage (2 mg/L of C-PAM)

Day M,:;g‘;is’ ?nl;fl’:’ EPSc, mg/L. | EPS,, mg/gVSS EPS¢, mg/gVSS
1 3760 9157 54.3 24.4 14.4
2 4280 99.8 g3 233 17.6
3 3733 68.6 48.5 18.4 13.0
4 4800 97.1 56.7 20.2 11.8
5 4000 109.8 62.6 275 15.7
Average 22.8 14.5
SD. 3.6 2.3
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