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ANEXO

APENDICE 1.~ Resultados experimentos. Tablas Al-1
DQO Al-2
TOC A1~12
Conductividad Al-22
pH Al1-32
N-NH, Al-42
N=NO? ‘ Al1-52
N-NO? Al-61
Oxigeno Disuelto Al1-70
Temperatura Al-80
Biomasa Al1~-90
Solidos Totales Al-99

APENDICE 2.~ Resultados Experimentos. Graficos

DQO A2-1
TOC A2-19
N-NH, A2-37
N-NO? A2~-55
N-NO* A2-64
Biomasa A2-73
Conductividad A2-82
Temperatura A2-100
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APENDICE 3.- Poblaciones microbianas. Experimentos 1, 2 y 3 A3-1

Experimento 1 A3-2
Experimento 2 A3-10
Experimento 3 A3-18
APENDICE 4.- Estudio estadistico A4-1

Planta Control-Planta Alternancia

DQO A4-2
TOC A4-3
N-NH,, N-NO, y N-NO, Ad-4
Biomasa A4-6
PH A4-7
Oxigeno disuelto A4-8
Sélidos A4-9°
Planta Alterna, andlisis entre periodos de alternancia
DQO A4-10
TOC A4-11
N-NH,, N-NO, y N-NO, A4-12
Biomasa A4-15
Oxigeno disuelto A4-16
pH A4-17
Planta Alterna, andlisis entre concentraciones afluentes
Rendimiento DQO A4-18
Rendimiento TOC A4-19
Rendiomiento NtE A4-20

ITY
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DQO _(pen)

24 150.00 81.00 39.00 150.00 102.00 53.00
48 150.00 46.00 28.00 150.00 25.00 18.00
72 150.00 28.16 10.56 150.00 21.12 14.08
96 150.00 29,00 21.00 150.00 22.00 29.00
120 150.00 17.60 14.08 150.00 52.80 28.16
144 150.00 14.08 7.04 150.00 7.04 3.50
168 150.00 14.08 8.80 150.00 17.60 10.56
192 150.00 12.20 9.50 150.00 12.20 6.10
216 150.00 14.00 7.00 150.00 14.80 10.00
240 150.00 28.00 14.00 150.00 17.50 14.00
264 150.00 28.00 14.00 150.00 24.50 17.50
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_ ALTERNA® .
ETAPA |

12 150.00| 7.00| 3.50 | 150.00| 24.50| 3.50

24 150.00 | 24.50 | 7.00 | 150.00] 14.00] 3.50

36 150.00 | 17.50 | 3.50 | 150.00| 12.25| 3.s0

48 150.00 | 10.50 | 0.00 | 150.00] 10.50| 3.s0

60 150.00 | 49.00 | 28.00 | 150.00 | 14.00 | 14.00

72 150.00 | 35.00 | 35.00 | 150.00 | 28.00| 14.00

84 150.00 | 42.00 | 31.00 | 150.00| 42.00| 14.00

96 150.00 | 42.00 | 17.00 | 150.00| 28.00| 14.00
108 | 150.00| 14.00| 0.00 | 150.00] 7.00 7.00
120 | 150.00 | 31.50 | 21.00 | 150.00| 17.50| 15.50
144 150.00 | 49.00| 42.00 | 150.00 | 28.00 | 24.00
156 | 150.00| 22.40| 8.00 | 150.00| 28.80| 3.20
168 150.00 | 19.20| ©0.00 | 150.00| 19.20| 15.00
180 | 150.00| 38.40| 16.30 | 150.00| 12.80| 0.00
192 | 150.00| 19.20| 0.00 | 150.00] 6.40 6.40
204 150.00 | 32.00 ] 12.80 | 150.00| 19.20| 3.20

|l 216 | 150.00| 25.60] 19.20 | 150.00] 19.80] 12.80
| 228 150.00 | 16.00| 6.40 | 150.00 19.50| 16.00
| 240 |150.00]51.20] 12.80 | 150.00] 19.20| 19.20
| 252 | 150.00] 16.20| 0.00 | 150.00] 3.20 3.20

Al-3




24 150.00 1| 42.601 14.20 150.00 21.30} 21.30
36 150.00 28.401 24.80 150.00 17.90 7.20
48 150.00 | 21.30 7.60 150.00 14.20 7.60
60 150.00 | 28.40] 17.20 150.00 21.30| 18.00
72 150.00 1| 42.60} 21.30 150.00 28.40 | 28.40
84 150.00 ] 31.95 | 24.85 150.00 24.85 17.75
96 150.00 ) 39.00}| 20.70 150.00 24.85| 24.85
108 150.00 | 35.50 0.00 150.00 14.20 0.00
120 150.00 ) 39.05] 17.75 150.00 10.65 10.65
132 150.00 | 37.27 | 12.42 150.00 28.40 14.20
144 150.00 | 35.50 7.10 150.00 14.20 0.00
156 150.00 | 21.30 0.00 150.00 21.30 0.00
168 150.00 | 14.20 7.10 150.00 24.80 3.55 r
180 150.00 | 28.40] 21.30 150.00 28.40 7.10
192 150.00 | 21.30 | 14.20 150.00 42.60 14.20 F
204 150.00= 35.50 7.10 150.00 42.60 0.00 i
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DQO _(pon)

EXPERIMENTO 4
“A TERNA
AFLUTE 1a EFLUTE
~~~~ ETAPA

12 300.00| 67.45|46.15 | 300.00| 53.25|17.17

24 300.00| 49.70|28.40 | 300.00| 49.70] 39.10

36 300.00| 63.9028.40 | 300.00| 67.45]39.05

48 300.00| 71.00|35.50 | 300.00| 85.20/39.00

60 300.00| 42.90|25.15 | 300.00| 46.30| 19.50

72 300.00| 14.80) 14.80 | 300.00 7.40 | 0.00

84 300.00| 44.40|22.20 | 300.00| s1.80]22.20

96 300.00| 70.30|22.20 | 300.00| 81.80]22.20
108 300.00| 96.20]29.60 | 300.00| 66.60]|22.20

i 120 300.00]| 44.40]37.00 | 300.00| 66.60|29.60
132 300.00| 59.20|51.80 | 300.00| 51.80| 0.00
144 300.00| 51.80] 44.40 | 300.00| 88.80]|37.00
156 300.00| 111.00| 37.00 | 300.00| 118.40 | 37.00
168 300.00| 140.60) 44.40 | 300.00| 44.40]37.00
180 300.00| 125.80| 29.60 | 300.00| 66.60|37.00

I 102 300.00| 37.00{29.60 | 300.00| 103.60 | 66.60
“ 204 300.00| 88.80|51.80 | 300.00| 88.80|44.40
216 300.00| 59.20|37.00 | 300.00| 49.70 ]| 28.40

| 228 300.00| 74.00|22.20 | 300.00| 66.60|51.80
“ 240 300.00| 81.40|96.20 | 300.00| 37.00]29.60
252 300.00| 103.60| 51.80 | 300.00| 74.00|51.80

| 264 300.00| 88.80|51.80 | 300.00| 77.70]48.10
I 276 300.00| 74.00|51.80 | 300.00| 81.40] 44.40
| 288 300.00| 162.80| 44.40 | 300.00| 51.80 | 22.20
“ 300 300.00| 59.20| 44.40 | 300.00| 66.60]29.60
L_EEE 300.00| 81.40|51.80 | 300.00| 66.60 | 44.40
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m

312 300.00 81.40 51.80 300.00 | 66.60 44.40
324 300.00 66.60 59.20 300.00} 81.40 59.20
336 300.00 51.80 37.00 300.00 ) 59.20 33.30
348 300.00 51.80 44,40 300.001 59.20 33.30
360 300.00 66,60 - 22.20 300.00 1 37.00 7.40
372 300.00 51.80 44.40 300.00 | 29.60 22.20
384 300.00 | 103.60 44.40 300.00 1 14.80 7.40
396 300.00 81.40 40.70 300.001 37.00 29.60
408 300.00 59.20 37.00 300.00 ) 118.4 29.60
420 300.00 88.80 59.20 300.00§) 111.0 29.60
432 300.00 88.80 88.80 300.00 1 44.40 29.60
444 300.00 59.20 51.80 300.00 | 44.40 37.00
456 300.00 66.60 29.60 300.00{ 32.70 29.00
468 300.00 70.00 49.00 300.00 | 21.00 21.00
480 300.00 56.00 49.00 300.00 1§ 49.00 21.00
492 300.00 77.00 56.00 300.00] 56.00 38.50
504 300.00 63.00 42.00 300.00 | 35.00 28.00
it 516 300.00 98.00 31.00 300.00 ] 105.0 49.00
528 300.00 84.00 42.00 300.00 ] 28.00 10.50
540 300.00 98.00 49.00 300.00 4 63.00 42.00
552 300.00 87.50 52.50 300.00 ] 52.50 35.00

564 300.00 77.00 56.00 300.00 ] 42.00 28.00 l
576 300.00 91.00 35.00 300.00} 31.50 17.50
588 300.00 56.00 21.00 300.00} 21.00 7.00

600 300.00 42.00 28.00 300.00 | 35.00 21.00 “
300.00 14.00 | 7.00 300.00 ] 56.00 L 7.00

i
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DQO (pom)

05

CONTROL
- | erruTe | AFruTE |- 18 | BFLUTE
| | Emeal|
12 300.00 | 224.00| 210.00| 300.00 | 266.00 | 203.00
24 300.00 | 126.00| 63.00 | 300.00 | 147.00| 70.00
36 300.00| 49.00| 28.00 | 300.00| 35.00| 14.00
48 300.00 | 84.00| 45.50 | 300.00| 49.00| 10.50
60 300.00 | 126.00| 31.50 | 300.00| 14.00| 7.00
72 300.00 | 28.00| 14.00 | 300.00| 14.00| 7.00
84 300.00| 77.00| 42.00 | 300.00| 56.00| 35.00
96 300.00 | 63.00| 35.00 | 300.00| 35.00| 35.00
108 300.00 | 126.00| 28.50 | 300.00| 63.00| 28.50
120 300.00 | 98.00| 35.00 | 300.00| 70.00| 28.00
132 300.00| 94.50| 38.50 | 300.00| 28.00| 7.00
144 300.00| 91.00| 28.00 | 300.00| 42.00| 7.00
156 300.00 | 70.00| 56.00 | 300.00| 70.00| 28.00
168 300.00 | 63.00| 49.00 | 300.00| 42.00| 35.00
180 300.00 | 98.00| 28.00 | 300.00| 35.00| 35.00
192 300.00| 70.00| 21.00 | 300.00| 35.00| 21.00
204 300.00| 77.00| 28.00 | 300.00| 35.00| 7.00
216 300.00 | 84.00| 28.00 | 300.00| 70.00| 28.00
228 300.00| 35.00| 28.00 | 300.00| 28.00| 0.00
240 300.00 | 49.00| 28.00 | 300.00| 21.00| 10.50
252 300.00| 56.00| 21.00 | 300.00| 21.00| 14.00
264 300.00| 70.00| 21.00 | 300.00| 49.00| 14.00
276 300.00 | 77.00| 49.00 | 300.00| 49.00| 14.00
288 300.00| 56.00| 49.00 | 300.00| 42.00| 35.00
300 300.00 | 126.00| 35.00 | 300.00| 35.00| 28.00
312 300.00| 49.00| 21.00 | 300.00| 28.00| 21.00
324 300.00| 56.00| 28.00 | 300.00| 21.00| 14.00
336 300.00| 98.00| 21.00 | 300.00| 7.00| 0.00
348 300.00| 79.00| 21.00 | 300.00| 35.00| o0.00
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AFLUTE | EFLUTE
12 300.00 | 294.00 | 287.00 | 300.00{ 287.00 | 245.00
24 300.00 | 189.00 | 140.00 | 300.00| 196.00 | 189.00
36 300.00 | 133.00| 70.00| 300.00] 119.00| 91.00
48 300.00 | 112.00| 63.00| 300.00| 84.00| 63.00
60 300.00| 56.00| 42.00]| 300.00| 35.00| 35.00
72 300.00| 56.00| 42.00] 300.00| 84.00| 28.00
84 300.00 | 126.00 | 49.00| 300.00| 63.00| 26.00
96 300.00| 24.00| 0.00]|300.00| 42.00| 24.00
108 300.00| 63.00| 42.00| 300.00| 42.00| 28.00
120 300.00| 56.00| 28.00]| 300.00| 49.00| 38.00
132 300.00| 35.00| 17.00] 300.00| 21.00| 21.00
144 300.00| 34.50| 27.20] 300.00| 34.00| 13.60
156 300.00| 34.00| 27.20( 300.00| 20.40| 20.40
168 300.00| 34.00| 13.60]| 300.00| 40.80| 34.00
180 300.00| 20.40| 20.40] 300.00| 27.20| 27.20
192 300.00 | 40.80| 20.40|300.00| 102.00| 34.00
204 300.00| 27.20| 27.20/ 300.00| 34.00 6.80
216 300.00| 40.80| 13.60] 300.00| 13.60| 13.60
228 300.00| 27.20| 13.60/ 300.00| 34.00| 13.60
240 300.00| 27.20| 0.00] 300.00]| 34.00 6.80
252 300.00| 27.20| 27.20]|300.00| 54.40| 23.30
264 300.00 | 54.40| 13.60| 300.00| 40.80| 13.60
276 300.00| 40.80| 6.80| 300.00| 34.00 6.80
288 300.00 | 88.40| 17.10] 300.00| 20.40 0.00
300 300.00| 0.00| 0.00]300.00| 13.60 0.00
312 300.00 | 34.00] 20.40] 300.00] 27.20] 13.60
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DQO _(zom)

SFLUTE
12 450,00 367.20 360.60 450.00 353.60 340,00
24 450.00 360.40 316.40 450.00 414.80 367.40
36 450.00 258.40 145.80 450.00 326.40 224.40
48 450.00 200.60 100.20 450.00 238.00 130.70
60 450.00 142.80 54.60 450.00 149.60 37.00
72 450.00 95,20 27.20 450.00 142.80 20,40
84 450.00 81.60 20.40 450.00 156.40 34.00
96 450.00 108.80 34.00 450.00 158.00 34.00
108 450.00 88.40 34.00 450.00 34.00 20.40
120 450.00 68.00 13.60 450.00 81.60 13.60
132 450.00 54.40 13.80 450.00 81.60 40.80
144 450.00 47,60 13.60 450.00 20.40 20.40
156 450.00 34.00 34.00 450,00 34.00 27.00
168 450.00 47.60 6.80 450.00 47.60 13.60
180 450.00 40.80 20.40 450.00 61.20 13.60
192 450.00 34.00 27.20 450.00 40.80 34.00
204 450.00 27.20 13.60 450.00 54.40 54.40
I 216 “ES0.00 ~i2°60 13.60_7 450.00 47.60 44.00u
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450.00 435.20 411.00 450.00 360.40 340.00
24 450. 00 401.00 377.00 450.00 278.80 81.60
36 450.00 306.00 183.60 450.00 238.00 142.80
48 450.00 190.40 54.40 450.00 156.40 31.00
60 450.00 108.80 40.80 450.00 108.80 13.60
72 450.00 129.40 54.40 450.00 54.40 13.60
84 450.00 122.40 30.20 450.00 74.80 54.40
96 450.00 95.20 0.00 450.00 6.80 0.00
108 450.00 47.60 34.00 450.00 40.80 40.80
120 450.00 81.60 40.80 450.00 34.00 34.00
132 450.00 47.60 23.40 450.00 74.80 9.80
144 450.00 27.20 20.40 450.00 54.40 18.50
156 450.00 20.40 6.80 450.00 34.00 27.20
168 450.00 54.40 16.60 450.00 47.60 30.20
180 450.00 34.00 20.40 450.00 34.00 34.00
192 450.00 47.60 13.80 450.00 47.60 23.40
204 450.00 40.80 3.40 450.00 47.60 13.60
216 450.00 129.20 20.40 450.00 40.80 20.40
228 450.00 88.40 9.80 450.00 68.00 20.40
240 450.00 115.60 13.80 450.00 88.40 20.40
252 450.00 115.60 13.80 450.00 88.40 20.40
264 450.00 115.60 13.80 450.00 88.40 20.%9m
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DQO

24 450.00 391.00 450.00 442.00 408.00
36 450.00 367.20 299.20 450.00 299.20 220.50
48 450.00 306.00 132.60 450.00 238.00 88.60
60 450.00 248.20 113.90 450.00 193.80 71.50
72 450.00 190.40 95.20 450.00 149.60 54.40
84 450.00 197.20 57.80 450.00 102.00 44,20
96 450.00 183.60 54.40 450.00 74.80 40.80
108 450.00 163.20 61.40 450.00 74.80 50.60
120 450.00 156.40 63.20 450.00 129.20 41.00
132 450.00 95.20 34.00 450.00 122.35 39.00
144 450.00 122.40 54.40 450.00 115.50 37.00
156 450.00 54.40 23.60 450.00 54.40 34.20
168 450.00 115.60 34.00 450.00 61.20 23.60
180 450.00 88.40 47.60 450.00 170.00 47.60
192 450.00 74.80 40.80 450.00 27.20 27.20
204 450.00 40.80 20.40 450.00 34.00 27.20
216 450,00 74.80 10.00 450.00 115.60 34.00
228 450.00 95.20 18.60 450.00 74.80 34.00
240 450.00 115.60 27.20 450.00 34.00 34.00
252 450.00 108.80 27.40 450.00 40.80 20.40
264 450.00 108.80 20.40 450.00 47.60 27.20
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TOC eom

0 45.54 16.64
13.32 45.54 11.28 6.22
24 45.54 14.73 45.54 10.13
6.34 8.93
48 45.54 7.61 7.26 45.54 9.47 6.71
72 45.54 8.80 5.30 45.54 9.90 4.70
96 45.54 7.85 3.50 45.54 9.80 5.14
120 45.54 12.46 45.54 156.32
7.62 12.30
144 45.54 7.03 4.15 45.54 5.95 5.38
168 45.54 6.31 5.78 45.54 5.17 4.84
192 45.54 16.60 45.54 6.80 4.88
4.38
216 45.54 18.56 45.54 7.78 5.28
6.34
240 45.54 17.58 45.54 8.76 5.68
5.36
264 45.54 9.27 4.94 45.54 10.39 5.72
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m

12 45.54 5.78 5.75 | 45.54 | 13.43 11.18
24 45.54 | 13.91 5.61 | 45.54 | 10.29 5.33
36 45.54 12.02 5.00 | 45.54 9.59 4.73
48 45.54 10.14 4.40 | 45.54 8.90 4.14
60 45.54 12.07 6.90 | 45.54 | 11.90 9.80
72 45.54 10.08 7.77 | 45.54 9.19 | 15.91
84 45.54 12.42 10.70 | 45.54 6.49 6.11
96 45.54 13.49 7.68 | 45.54 | 11.73 7.28
108 45.54 10.57 4.68 | 45.54 8.13 6.14
120 45.54 7.53 3.95 | 45.54 9.73 8.71
144 45.54 16.93 10.52 | 45.54 | 11.33 11.28
156 45.54 10.93 6.00 | 45.54 6.38 4.77
168 45.54 9.81 5.48 | 45.54 | 10.35 6.32
il 180 45.54 15.22 10.06 | 45.54 | 10.68 5.74
192 45.54 11.37 6.15 | 45.54 | 13.11 6.77
204 45.54 13.63 8.42 | 45.54 | 11.11 4.89
u 216 45.54 13.35 15.91 | 45.54 | 16.66 9.67
" 228 45.54 19.81 14.98 | 45.54 | 18.30 12.07
u 240 45.54 30.33 22.69 | 45.54 | 20.00 | 14.48
" 252 45.54 22.00 13.00 | 45.54 9.17 7.95
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T

TOC

m

24 45.54 21.70 16.43 45.54 16.15 15.80
36 45.54 21.91 14.83 45.54 14.79 12.70
48 45.54 15.14 7.40 45.54 11.10 9.35
60 45.54 16.60 11.08 45.54 12.16 10.83
72 45.54 16.06 12.37 45.54 13.22 12.31
84 45.54 10.37 6.37 45.54 8.62 6.88
96 45.54 10.97 5.85 45.54 7.21 5.77
108 45.54 11.57 5.33 45.54 5.80 4.66
120 45.54 12.89 6.31 45.54 7.48 4.64
132 45.54 14.22 7.29 45.54 9.17 4.62
144 45.54 15.55 8.28 45.54 10.86 4.60
156 45.54 10.87 4.25 45.54 13.13 4.11
168 45.54 10.60 4.73 45.54 12.26 4.31
180 45.54 10.20 5.73 45.54 10.30 4.71
192 45.54 9.93 6.22 45.54 9.43 4.91
204 45.54 9.92 | 6.20 9.03 4.98

45.54
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12 91.08 | 14.86 | 14.86 | 91.08 | 17.64 | 15.40
24 91.08 | 28.22 | 18.50 | 91.08 | 21.59 | 10.63
36 91.08 | 27.85 | 16.43 | 91.08 | 24.36 | 11.51
48 91.08 | 27.49 | 14.36 |91.08 | 27.14 | 12.40
60 91.08 | 27.41 | 7.57 | 91.08 | 20.56 8.92
72 91.08 | 20.56 | 14.79 | 91.08 | 13.98 8.21
84 91.08 | 29.25 | 13.32 | 91.08 | 21.50 9.12
96 91.08 | 37.95 | 11.86 | 91.08 | 29.01 | 10.04
u 108 91.08 | 28.65 | 12.12 | 91.08 | 23.30 | 11.80
120 91.08 | 12.36 | 10.98 | 91.08 | 13.19 9.29
u 132 91.08 | 12.84 | 10.64 | 91.08 | 22.57 | 10.80 |
144 91.08 | 18.09 | 17.09 | 91.08 | 31.96 | 12.32
156 91.08 | 28.70 | 10.26 | 91.08 | 11.40 6.96
168 91.08 | 35.59 | 9.33 |91.08 | 19.91 9.30
180 91.08 | 28.21 | 10.91 |91.08 | 28.01 | 11.30
192 91.08 | 20.83 | 12.50 |91.08 | 36.22 | 13.65
204 91.08 | 26.76 | 13.57 | 91.08 | 24.78 | 13.85
216 91.08 | 22.83 | 12.98 |91.08 | 21.06 | 14.11 |
H 228 91.08 | 24.10 | 12.74 |91.08 | 14.50 9.30
240 91.08 | 25.86 | 16.34 | 91.08 | 15.85 | 10.75
91.08 | 25.33 | 14.54 | 91.08 | 14.43 9.31
91.08 | 26.34 | 16.13 | 91.08 | 14.73 9.75
91.08 | 27.54 | 17.73 | 91.08 | 15.13 | 10.75
91.08 | 28.56 | 19.32 | 91.08 | 15.37 | 11.19
91.08 | 21.83 | 16.33 | 91.08 | 15.98 | 10.26
91.08 | 22.63 | 14.98 |91.08 | 24.06 | 13.27

il
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TOC

m

~ EXPERIMENTO 5

Al-17

TIEMPO  CONTROL " ALTERNA
oS AFLUTE | 13 | EFLUTE AFLUTE * | EFLUTE
cob e ne o CETAPA S | o A O

0 91.08 69.70 31.24 91.08 74.32 | 63.51
12 91.08 43.08 29.85 91.08 53.58 | 23.34
24 91.08 23.18 17.23 91.08 19.60 | 11.64
36 91.08 18.11 15.23 91.08 11.92 8.81
48 91.08 28.55 13.50 91.08 10.85 9.63
60 91.08 20.24 14.78 91.08 7.38 7.37
72 91.08 28.56 14.82 91.08 10.26 7.86
84 91.08 32.50 15.06 91.08 14.26 8.66
96 91.08 40.83 15.11 91.08 17.10 9.16
108 91.08 27.42 12.40 91.08 17.16 8.09
120 91.08 31.84 12.63 91.08 14.67 | 12.33
132 91.08 36.26 15.585 91.08 18.66 8.54
144 91.08 36.28 16.06 91.08 12.42 | 11.46
156 91.08 16.98 14.69 91.08 12.29 8.30
168 91.08 33.23 16.81 91.08 11.50 8.17
180 91.08 27.13 18.57 91.08 11.02 8.98
192 91.08 23.74 16.04 91.08 10.54 9.79
204 91.08 19.70 15.03 91.08 13.34 9.56
216 91.08 16.32 14.03 91.08 16.14 9.34
228 91.08 18.33 13.56 91.08 14.04 8.82
240 91.08 | 27.14 26.85 91.08 11.74 | 11.30
252 91.08 26.12 14.39 91.08 21.82 9.66
264 91.08 20.47 14.62 91.08 16.88 9.88
276 91.08 17.48 13.10 91.08 18.17 6.81
288 91.08 30.60 18.05 91.08 11.65 6.96
300 91.08 15.15 11.98 91.08 10.47 7.18
312 91.08 24.32 2.86 91.08 9.29 7.41
324 91.08 41.13 13.14 91.08 12.62 4.95
336 91.08 15.33 | 9.13 91.08 13.40 5.16




TOC (oom

% S T e ‘ALTERNA_ *'C1
T f?fﬁﬁiﬁf
12 91.08 92.01 89.29 91.08 86.95 82.70
24 91.08 69.47 57.16 91.08 69.62 65,36
36 91.08 39.14 16.35 91.08 42.59 26.22
48 91.08 40.66 17.87 91.08 35.38 23.18
60 91.08 27.00 16.52 91.08 16.36 12.25
72 91.08 34.18 18.61 91.08 21.34 13.83
84 91.08 39.37 18.89 91.08 21.18 14.69
96 91.08 24.60 18.43 91.08 21.03 15.56
108 91.08 20.80 10.57 91.08 18.95 12.84
120 91.08 22.63 11.80 91.08 19.85 16.39
132 91.08 11.69 10.52 91.08 15.84 12.05
144 91.08 14.09 13.25 91.08 13.70 11.02
156 91.08 15.92 9.68 91.08 15.72 11.03
168 21.08 17.95 12.58 91.08 17.75 11.05
180 91.08 9.66 9.50 91.08 13.72 13.48
192 91.08 15.89 13.28 91.08 16.24 14.16
204 91.08 10.29 8.30 91.08 13.55 12.00
216 91.08 10.70 6.72 91.08 10.90 8.16
228 91.08 15.89 11.61 91.08 15.94 11.77
240 91.08 18.55 8.83 91.08 19.78 8.49
252 91.08 14.12 8.66 91.08 18.97 7.79 .
i 264 91.08 15.83 7.67 91.08 13.41 7.32
“ 276 91.08 24.27 10.70 91.08 16.06 8.72
“ 288 91.08 32.16 14.68 91.08 14.15 9,87
300 91.08 13.44 12.35 91.08 16.35 8.40 ‘
312 91.08 11.41 9.81 91.08 15.83 10.45 ]‘
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TOC (oon

EXPERIMENTO 7

”‘CONTROL ALTERNA

EFLUTE , EFLUTE
12 136.60 | 104.10 | 103.36 | 136.60 | 103.28 97.45
24 136.60 | 109.97 | 101.81 | 136.60 | 113.37 106.00
36 136.60 80.12 53.37 | 136.60 98.52 72.00
48 136.60 66.84 38.96 | 136.60 74.29 46.22
60 136.60 53.57 24.55 | 136.60 50.07 20.45
72 136.60 44.00 26.36 | 136.60 55.70 20.21
84 136.60 38.15 15.00 | 136.60 50.43 14.34
96 136.60 40.80 14.15 | 136.60 48.14 13.90
108 136.60 34.54 12.66 | 136.60 26.83 14.54
120 136.60 27.32 14.48 | 136.60 33.00 14.29
132 136.60 13.72 13.97 | 136.60 22.44 11.90
144 136.60 15.07 12.68 | 136.60 15.01 14.73
156 136.60 12.48 10.56 | 136.60 18.56 10.96
168 136.60 12.64 11.24 | 136.60 11.74 5.88
180 136.60 12.47 9.31 | 136.60 24.01 9.32
192 136.60 14.74 13.62 | 136.60 15.00 13.25
204 136.60 11.48 8.28 | 136.60 17.31 15.01
216 136.60 | 16.95 3.54 | 136.60 [ 17.80 16.00
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TOC (pom

~ EXPERIMENTO 8

, ' CONTROL. . ALTERNA
?ﬁﬁfﬁ? AFLUTE | 13 | EFLUTE| AFLUTE | 18 | EFLUTE
| | ETAPA - | ETAPA"
12 136.60 | 68.50 | 64.54 | 136.60 | 65.70 | 66.52
24 136.60 | 71.23 | 69.22 | 136.60 | 68.54 | 39.67
36 136.60 | 75.87 | 63.78 | 136.60 | 69.28 | 49.39
48 136.60 | 46.89 | 16.86 | 136.60 | 44.47 | 14.09
60 136.60 | 51.58 |19.59 | 136.60 | 38.47 | 12.72
72 136.60 | 36.44 |16.39 | 136.60 | 26.77 6.60
84 136.60 | 38.68 | 19.59 | 136.60 | 25.57 | 12.4s8
96 136.60 | 29.96 |11.81 | 136.60 | 24.57 | 12.54
108 136.60 | 14.90 |12.59 | 136.60 | 15.81 | 16.37
120 136.60 | 23.26 | 10.08 | 136.60 | 10.29 7.46
132 136.60 | 18.62 9.13 | 136.60 | 31.06 8.02
144 136.60 | 11.74 | 7.59 | 136.60 | 27.50 8.80
156 136.60 | 12.32 |12.24 | 136.60 | 23.94 9.37
168 136.60 | 13.55 | 7.39 | 136.60 | 17.29 8.15
180 136.60 | 11.08 8.95 | 136.60 | 17.65 | 11.64
192 136.60 | 12.40 | 9.96 | 136.60 | 17.09 9.09
204 136.60 | 13.98 | 7.98 | 136.60 | 20.84 9.65
216 136.60 | 17.63 8.77 | 136.60 | 22.06 | 12.09
228 136.60 | 21.28 9.56 | 136.60 | 23.28 | 14.54
240 136.60 | 23.25 | 7.54 | 136.60 | 27.71 | 9.04
252 136.60 | 26.00 |12.70 | 136.60 | 14.35 [ 11.s5
264 136.60 | 27.00 |13.01 | 136.60 | 12.25 | 10.50
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TOC (opm

TIEMPO.: e

 contRor

~ EXPERIMENTO 9

ALTERNA

Horas AFLUTE | 12" | EFLUTE | AFLUTE 12 EFLUTE"
| ETAPA: : | ETAPA S

24 136.60 44.43 35.16 | 136.60 | 47.40 44.20
36 136.60 46.26 29.55 | 136.60 | 47.41 45.16
48 136.60 49.82 39.93 136.60 | 47.40 27.58
60 136.60 52.29 32.58 136.60 | 46.19 23.54
72 136.60 54.76 25.24 136.60 | 44.98 19.50
84 136.60 52.14 29.68 136.60 | 35.96 16.87
96 136.60 45.36 20.75 136.60 | 31.72 14.75
108 136.60 41.49 23.92 136.60 | 30.52 15.32
120 136.60 39.36 22.21 | 136.60 | 29.33 15.92
132 136.60 37.23 20.51 | 136.60 | 28.13 16.51
144 136.60 35.11 18.81 | 136.60 | 26.94 17.11
156 136.60 32.98 17.11 | 136.60 | 25.75 17.73
168 136.60 30.86 15.41 136.60 17.26 15.94
180 136.60 32.15 14.69 136.60 17.89 16.56
192 136.60 30.99 15.10 136.60 14.26 11.50
204 136.60 17.90 11.10 136.60 13.93 9.75
216 136.60 28.14 8.87 136.60 14.17 12.50
228 136.60 28.24 10.40 136.60 13.77 11.73
240 136.60 28.35 11.93 136.60 13.38 10.97
252 136.60 27.56 11.03 136.60 10.31 10.22
264 136.60 19.29 11.13 136.60 13.85 13.32
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CONDUCTIVIDAD (us/cn)

o ff?EXPERIMENTO 1
 CONTROL ALTERNA
| 7”7*13%*“1 EFLUTE
| ETAPA|
24 976 879 875 976 871 979
48 976 833 1117 976 846 899
72 976 829 925 976 821 993
96 976 891 893 976 866 879
120 976 899 997 976 911 864
144 976 997 974 976 978 950
168 976 1040 | 1104 976 1053 | 1056
192 976 972 946 976 905 908
216 976 919 905 976 840 826
240 976 913 900 976 | 864 848
u' 264 976 907 895 976 889 870
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ONDUCTIVIDAD (us/cn

EXPERIMENTO 2

TIEMPO. CONTROL __l:ALTERNA
H° 18 | EFLUTE | éirw@ | 2a ;-»,EF,LUTB&}
Clemaral| . | |Emama|
24 976 943 | 1040 976 938 910
36 976 944 985 976 928 907
48 976 946 928 976 925 904
60 976 956 948 976 891 877
72 976 966 967 976 857 847
84 976 956 954 976 900 910
96 976 946 941 976 983 973
108 976 923 913 976 980 904
120 976 944 937 976 901 911
132 976 942 933 976 923 921
144 976 941 930 976 944 931
156 976 991 966 976 947 929
168 976 | 1040 | 1002 976 950 927
180 976 961 941 976 956 949
192 976 913 917 976 939 907
204 976 961 948 976 946 948
216 976 959 955 976 972 960
228 976 974 974 976 991 1055
240 976 980 981 976 967 968
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CONDUCTIVIDAD (uS/cm)

2 | EFLUTE ’AFLUTE'ﬁ"w“"

1046 976 980 993
36 976 960 980 976 990 1002
48 976 | 1015 | 983 976 | 1019 | 1024
60 976 | 1007 | 1000 976 926 933
72 976 | 1020 | 1053 976 | 1008 999
84 976 990 971 976 969 972
96 976 975 959 976 970 953
108 976 966 960 976 968 970
120 976 949 967 976 951 943
132 976 893 895 976 936 924
144 976 975 934 976 955 944
156 976 968 955 976 937 930
168 976 933 930 976 868 863
180 976 924 902 976 883 851
192 976 963 949 976 945 927
204 976 969 947 976 948 921

Al-24




CONDUCTIVIDAD (us/cn)

";EXPERIMENTO 4

- CONTROL B R . ALTERNA
| AFLUTE | 12 | EFLUTE. ‘AFLUTE '-_iqu:_5gELUTE
1 - | ETAPA B PA |

1159 1044 1021 1159 1026 1018

1159 1064 1041 1159 1069 1064

1159 1026 1008 1159 890 873

1159 1062 1016 1159 1034 1000

1159 1057 1022 1159 1034 1014

1159 1089 1095 1159 1101 1094

84 1159 1115 1089 1159 1102 1079
96 1159 1156 1124 1159 1121 1109
108 1159 1152 1123 1159 1126 1123
120 1159 1183 1146 1159 1182 1169
132 1159 1101 1045 1159 1118 1123
144 1159 1111 1079 1159 1105 1105
" 156 1159 1089 1045 | 1159 1091 1083
| 1es 1159 1118 1082 1159 1123 1137
180 1159 1138 1061 1159 1069 1071
192 1159 1190 1132 1159 1178 1173
204 1159 1196 1157 1159 1161 | 1174
216 1159 1180 1178 1159 1214 1207
228 1159 1189 1143 1159 1150 1094
240 1159 1167 1111 1159 1146 1138
252 1159 1148 1048 1159 1118 1102
264 1159 1138 1068 1159 1151 1216
276 1159 1125 1098 1159 1121 1085
288 1159 1104 1021 1159 1092 | 1081
300 1159 1085 1082 1159 1088 1091
312 1159 1083 1046 1159 1089 1072
324 1159 1059 1013 1159 | 1038 1011
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CONDUCTIVIDAD _(us/cn

EXPERIMENTO 4 ( Contlnuac:L 6n) -

Tmnp0

P\ . CONTROL ' ALTERNA
oxst [erors] o [ arcoms | aevome| 30 | evuone |
336 1159 | 1052 | 1014 | 1159 1064 |
348 1159 | 1020 | 959 1159 1010 |
360 1159 | 1066 | 1034 | 1159 1050
372 1159 1054 1002 1159 1042
184 11590 | 1076 | 1040 | 1159 | 969 988
396 1159 | 912 909 | 1159 | 1039 | 1043
408 1159 | 1120 | 1067 | 1159 | 1129 | 1094

l 420 1159 | 1129 | 1051 | 1159 | 1111 | 1089
232 1150 | 1108 | 1070 | 1159 | 1066 | 1046
444 1159 | 1095 | 1042 | 1159 | 1064 | 1041
456 | 1159 | 1084 | 1027 | 1159 | 1053 | 1025
468 1159 | 1039 | 1010 | 1159 | 1038 | 1005
480 1159 | 1085 | 1031 | 1159 | 1056 | 1048
492 1159 | 1079 | 1043 | 1159 | 1041 | 1031
| s0a 1150 | 1083 | 1056 | 1150 | 1049 | o84
“ 516 1159 | 1051 | 1034 | 1159 | 1030 | 1013
528 1159 | 1014 | 977 1159 | 1004 | 1007
540 1159 | 1023 | 969 1159 | 1003 | 977
552 1159 | 1225 | 1006 | 1159 | 1150 | 1120
“ 564 1159 | 1227 | 1208 | 1150 | 1270 | 1250
| s76 1159 | 1132 | 1081 | 1159 | 1117 | 1112
| ses 1159 | 1081 | 1063 | 1159 | 1067 | 1042
| 600 1159 | 1055 | 997 1159 | 1061 | 1057
612 1159 | 1043 | 996 | 1159 | 1079 | 1045
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CONDUCTIVIDAD (us/cm)

ERIMENTO 5

TIEMPO | . ALTERNA
4 o | ETAPA|
12 1159 | 1102 | 1099 1150 | 1156 | 1115
24 1159 | 955 911 1159 961 956
36 1159 | 905 880 1159 915 894
I a8 693 791 765 693 773 759
u 60 693 789 787 693 801 790
72 693 754 773 693 677 673
u 84 693 731 725 693 715 705
96 693 711 678 693 726 721
| 108 693 726 690 693 708 692
| 120 693 693 669 693 707 695
| 132 693 684 752 693 722 699
" 144 693 677 655 693 705 702
156 693 683 669 693 699 680
| 168 693 688 669 693 673 668
| 180 693 653 625 693 651 637
| 192 693 627 616 693 661 652
| 204 693 637 640 693 671 663
| 216 693 627 728 693 668 718
| 228 693 622 619 693 647 637
| 240 693 623 608 693 666 658
| 252 693 645 630 693 633 628
| 264 693 638 621 693 631 629 |
| 276 693 639 619 693 635 637
| 288 693 622 609 693 622 615
| 300 693 651 645 693 648 645
| 312 693 652 640 693 644 639
| 324 693 642 627 693 641 634
| 336 693 651 637 693 641 635 |
348 | 693 681 675 693 674 648 n
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CONDUCTIVIDAD (us/cm

EXPERIMENTO 6

CONTROL
12 693 801 771 693 781 779
24 693 740 764 693 730
36 693 688 659 693 683 657
48 693 683 654 693 651 743
60 693 671 659 693 639 621
72 693 665 631 693 647 629 i
84 693 651 639 693 632 619
96 693 602 601 693 617 608
108 693 625 609 693 617 613
120 693 603 576 693 596 576
132 693 572 565 693 576 691
144 693 573 552 693 567 566
156 693 570 560 693‘ 539 550
168 693 579 562 693 564 540
180 693 564 558 693 556 542
192 693 546 533 693 565 544
204 693 546 538 693 559 540
216 693 436 433 693 417 384
228 693 451 443 693 446 446
240 693 457 446 693 443 453
252 693 503 488 693 491 465
264 693 505 493 693 488 474
276 693 600 577 693 542 516 -
288 693 613 587 693 584 567
300 693 563 555 693 581 543
L 312 | 693 _ 555 556 693 571 569
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CONDUCTIVIDAD s/cn

”?ffﬁEFLUTEf
12 733 710 702 733 684 683
24 733 727 710 733 725 717
36 733 687 648 733 689 679
48 733 661 621 733 678 653
60 733 636 587 733 667 628
72 733 635 609 733 645 634
84 733 620 620 733 610 696
96 733 669 653 733 663 624
108 733 685 653 733 672 626
120 733 628 575 733 593 585
132 733 629 625 733 620 613
144 733 627 620 733 641 629
156 733 637 624 733 642 633
168 733 635 617 733 613 589
180 733 624 614 733 616 615
192 733 629 609 733 642 601
204 733 648 612 733 616 680
216 733 630 594 733 618 682
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CONDUCTIVIDAD s/cn)

12 733 743 704 733 711 696
24 733 728 698 733 702 705
36 733 643 628 733 662 620
48 733 643 598 733 584 580
60 733 652 607 733 626 598
72 733 644 656 733 603 593
84 733 643 619 733 582 569
96 733 567 599 733 476 439
108 733 612 649 733 558 593
120 733 660 648 733 637 611
132 733 594 581 733 618 432
144 647 583 575 647 596 496
156 647 602 574 | 647 587 560
168 647 603 590 647 587 582
180 647 581 572 647 582 612
192 647 560 552 647 566 553
204 647 586 560 647 577 529
216 647 588 562 647 556 558
228 647 564 623 647 554 423
240 647 559 531 647 538 542
252 647 566 528 647 562 536
264 647 580 538 647 562 570
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CONDUCTIVIDAD (us/cn)

" ALTERNA
| ETAPA|
24 647 634 | 623 647 659 670
36 647 625 | 596 647 630 602
48 647 586 520 647 593 501
60 647 538 | 493 647 567 494
72 647 492 466 647 541 487
Y 647 534 493 647 543 541
| o6 647 | 541 | s01 647 555 556
| 108 647 561 | 532 647 555 472
| 120 647 558 524 647 588 562
I 132 647 543 533 647 581 551
144 647 547 538 647 574 540
156 647 536 504 647 568 458
168 647 564 552 647 577 571
180 647 569 558 647 534 522
I 102 647 560 570 647 551 510
| 204 647 | 568 584 647 546 498
216 647 585 554 647 547 525
“ 228 647 568 540 647 552 518
240 647 550 526 647 557 511
252 647 538 519 647 489 511
264 647 583 525 647 510 478
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=

24 7.00 7.03 7.85 7.00 7.25 7.33
48 7.00 7.49 7.98 7.00 7.51 7.87
72 7.00 7.64 8.15 7.00 7.80 8.00
96 7.00 7.63 7.93 7.00 7.81 7.79
120 7.00 7.77 8.09 7.00 7.82 7.87
144 7.00 7.21 7.78 7.00 7.38 7.90
168 7.00 7.60 7.85 7.00 7.89 7.90
192 7.00 7.80 7.90 7.00 7.96 7.98
216 7.00 7.50 7.86 7.00 8.01 8.11
240 7.00 7.37 7.63 7.00 7.63 7.75
ﬂ 264 7.00 7.25 7.39 7.00 7.25 7.39
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fr

24 7.00 | 7.59 | 7.42 | 7.00 | 7.96 7.55
36 7.00 | 7.38 7.48 | 7.00 | 7.72 7.64
48 7.00 | 7.18 | 7.4 | 7.00 | 7.49 7.74
60 7.00 |7.26 | 7.59 | 7.00 | 7.26 7.96
72 7.00 | 7.45 | 7.63 7.00 | 8.01 8.16
84 7.00 | 7.24 | 7.78 | 7.00 | 7.42 7.27
96 7.00 | 7.28 7.82 | 7.00 | 7.90 7.89
108 7.00 | 7.34 7.69 | 7.00 | 7.32 7.69
120 7.00 |7.29 | 7.89 | 7.00 | 7.76 7.93
132 7.00 |7.27 | 7.86 | 7.00 | 7.73 7.80
144 7.00 | 7.24 7.82 7.00 | 7.71 7.77
156 7.00 | 7.39 7.93 7.00 | 7.77 7.82
168 7.00 | 7.54 8.05 | 7.00 | 7.71 7.88
180 7.00 | 7.42 7.74 7.00 | 7.43 7.69
192 7.00 | 7.33 7.83 7.00 | 7.65 7.67
204 7.00 | 7.21 | 7.61 | 7.00 | 7.42 7.54
216 7.00 | 7.30 | 7.64 7.00 | 7.89 7.77
228 7.00 | 7.40 | 7.85 | 7.00 | 7.35 7.72
240 7.00 | 7.24 7.39 7.00 | 7.49 7.45
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EXPERIMENTO 3

TIEMPO

CONTROL ALTERNA

Horas

AFLUTE 1la EFLUTE | AFLUTE la EFLUTE

ETAPA ETAPA

24 7.00 7.21 7.50 7.00 7.37 7.45
36 7.00 7.15 7.51 7.00 7.38 7.51
48 7.00 7.09 7.53 7.00 7.38 7.57
60 7.00 7.22 7.38 7.00 7.71 7.69
72 7.00 7.25 7.58 7.00 7.49 7.45
84 7.00 7.27 7.59 7.00 7.50 7.49
96 7.00 7.24 7.45 7.00 7.56 7.40
108 7.00 7.29 7.46 7.00 7.46 7.54
120 7.00 7.36 7.66 7.00 7.65 7.66
132 7.00 7.38 7.80 7.00 7.70 7.52
144 7.00 7.26 7.57 7.00 7.65 7.60
156 7.00 7.29 7.60 7.00 7.32 7.71
168 7.00 7.44 7.78 7.00 7.94 7.91
180 7.00 7.35 7.72 7.00 7.72 7.71
192 7.00 7.40 7.69 7.00 7.64 7.63
204 7.00 6.85 7.66 7.00 6.87 7.53
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pH

- EXPERIMENTO 4

. " 'CONTROL b "ALTERNA

TIEMPO [ — P _

“Horas | AFLUTE | 12 | EFLUTE | AFLUTE 13 | EFLUTE
12 7.00 7.13 7.24 7.00 7.36 | 7.39
24 7.00 7.19 | 7.04 7.00 7.22 7.44
36 7.00 7.19 | 7.35 7.00 7.76 | 7.85
48 7.00 7.11 | 7.30 7.00 7.35 | 7.30
60 7.00 6.21 | 7.16 7.00 7.02 7.38
72 7.00 7.17 | 7.43 7.00 7.11 | 7.a7
84 7.00 7.23 | 7.38 7.00 7.09 7.39
96 7.00 6.60 | 7.42 7.00 7.40 | 7.41
108 7.00 6.83 7.34 7.00 7.38 7.35
120 7.00 7.12 | 7.34 7.00 7.13 7.36
132 7.00 6.80 | 7.20 7.00 7.27 7.39
144 7.00 6.24 | 7.05 7.00 7.14 7.21
156 7.00 6.60 | 7.01 7.00 7.06 7.15
168 7.00 6.89 | 7.05 7.00 7.16 | 7.42
180 7.00 6.77 | 7.02 7.00 7.04 7.41
192 7.00 6.81 | 6.88 7.00 7.23 7.20
204 7.00 6.91 | 6.91 7.00 7.19 7.16
216 7.00 6.87 | 6.98 7.00 6.94 7.40
228 7.00 6.91 | 7.25 7.00 6.75 6.79
240 7.00 6.81 | 7.03 7.00 7.18 7.23
252 7.00 6.39 6.98 7.00 7.21 7.33
264 7.00 6.62 6.87 7.00 6.95 7.23
276 7.00 6.86 6.77 7.00 | “6.45 7.01
288 7.00 6.49 | 7.01 7.00 7.24 7.33
300 7.00 6.83 6.94 7.00 7.08 7.21
312 7.00 6.66 6.93 7.00 6.36 7.20
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pH

EXPERIMENTO 4 (Cont1nuac1on)

vTIEMPO . CONTROL ~ ALTERNA
Horas LT,
EFLUTE AFLUTE 5‘ 12 | EFLUTE
B |
324 7.00 7.00 6.97 7.00 7.13 7.26
336 7.00 7.30 7.01 7.00 6.86 7.00
348 7.00 6.93 7.06 7.00 7.13 7.24
360 7.00 6.68 7.04 7.00 6.96 7.09
372 7.00 7.10 7.06 7.00 7.10 6.98
384 7.00 6.95 7.05 7.00 7.41 7.35
396 7.00 7.71 7.65 7.00 7.02 7.22
408 7.00 7.10 7.05 7.00 | 6.67 7.20
420 7.00 7.09 6.94 7.00 6.91 7.22
432 7.00 6.41 7.16 7.00 7.03 7.21
444 7.00 6.97 7.19 7.00 | 7.23 7.33
456 7.00 7.08 7.05 7.00 | 7.15 7.27
468 7.00 6.64 7.13 7.00 7.04 7.22
480 7.00 6.71 7.18 7.00 7.12 7.23
492 7.00 7.15 7.16 7.00 7.09 7.22
504 7.00 6.50 7.11 7.00 6.98 7.34
516 7.00 6.19 7.21 7.00 | 6.62 7.20
528 7.00 7.14 7.24 7.00 | 7.01 7.22
540 7.00 6.94 7.37 7.00 | 7.11 7.21
552 7.00 6.63 7.22 7.00 | 6.95 7.20
564 7.00 6.33 7.06 7.00 | 6.88 7.20
576 7.00 6.73 7.01 7.00 | 6.98 7.08
588 7.00 6.75 7.05 7.00 6.35 6.97
600 7.00 6.97 7.03 7.00 7.06 7.16
612 7.00 6.92 6.95 7.00 | 6.98 7.19

Al1-36




pH

TIEMPO

- EXPERIMENTO 5

1 . ~ CONTROL ' ALTERNA

"Horas:. » ' : . .

| AFLUTE | 18 | EFLUTE | AFLUTE | 12 | EFLUTE

| Erapa |  ETAPA

12 7.00 | 7.41 7.51 7.00 | 7.51 | 7.s8
24 7.00 | 7.04 7.30 7.00 | 7.11 | 7.07
36 7.00 | 6.49 7.06 7.00 | 6.90 | 7.09
a8 7.00 | 6.78 7.07 7.00 | 7.26 | 7.20
60 7.00 | 6.95 7.32 7.00 | 7.23 7.37
72 7.00 | 7.58 7.53 7.00 | 7.45 | 7.40
84 7.00 | 6.88 7.25 7.00 | 7.10 | 7.27
96 7.00 | 6.94 7.26 7.00 | 7.35 7.37
108 7.00 | 6.67 6.88 7.00 | 6.95 7.17
120 7.00 | 6.12 6.99 7.00 | 7.24 7.23
132 7.00 | 6.10 6.94 7.00 | 7.23 7.20
144 7.00 | 6.08 6.89 7.00 | 7.22 7.17
156 7.00 | 6.48 6.91 7.00 | 7.04 7.22
168 7.00 | 6.93 7.00 7.00 | 7.06 7.07
180 7.00 | 6.20 7.04 7.00 | 6.97 7.20
192 7.00 | 6.02 6.98 7.00 | 6.99 7.19
204 7.00 | 6.97 7.04 7.00 | 7.01 7.17
216 7.00 | 6.45 7.09 7.00 | 7.29 7.00
228 7.00 | 6.75 7.06 7.00 | 6.82 7.06
240 7.00 | 6.42 7.00 7.00 | 7.03 7.08
252 7.00 | 6.06 6.94 7.00 | 6.80 7.03
264 7.00 | 6.61 7.18 7.00 | 7.14 7.22
276 7.00 | 6.54 7.04 7.00 | 7.08 7.12
288 7.00 | 6.59 6.70 7.00 | 6.59 6.80
300 7.00 | 6.39 6.91 7.00 | 6.93 6.98
312 7.00 | 6.30 6.70 7.00 | 7.03 7.07
324 7.00 | 6.75 7.02 7.00 | 7.13 7.15
336 7.00 | 6.26 7.70 7.00 | 6.80 7.04
348 7.00 | 6.60 6.69 7.00 | 6.57 6.95

Al1-37




pH

“L,‘kf“lf]EE)(]?]E]E[IIVI]EH}IHF‘:I;‘;‘ ;¥_  :

12 7.00 7.23 7.33 7.00 7.38 7.45
24 7.00 6.96 6.96 7.00 7.16 7.25
36 7.00 6.72 6.79 7.00 6.91 7.01
48 7.00 6.77 6.85 7.00 6.93 6.99
60 7.00 6.63 6.86 7.00 6.80 6.96
72 7.00 6.65 6.80 7.00 6.85 7.00
| 84 7.00 6.60 7.10 7.00 6.93 7.08
96 7.00 6.93 7.20 | 7.00 7.01 7.15
108 7.00 6.85 7.15 7.00 6.90 7.08
120 7.00 7.04 7.21 7.00 7.12 7.09
132 7.00 6.57 7.07 7.00 6.99 7.15
I 144 7.00 6.98 7.20 7.00 7.12 7.10
156 7.00 6.87 7.09 7.00 7.20 7.19
168 7.00 6.78 7.03 7.00 6.97 7.08
180 7.00 6.86 7.14 7.00 7.02 7.17
192 7.00 6.92 7.34 7.00 6.90 7.09
204 7.00 6.98 7.45 7.00 6.78 7.16
216 7.00 6.95 7.21 7.00 7.27 7.55
228 7.00 6.89 7.28 7.00 7.09 7.21
240 7.00 6.87 7.28 7.00 7.09 7.25
252 7.00 6.90 7.29 7.00 7.09 7.16
264 7.00 6.66 7.00 7.00 6.93 7.01
276 7.00 6.60 7.02 7.00 6.88 6.98
288 7.00 6.22 6.77 7.00 6.80 6.95
300 7.00 6.91 7.36 7.00 7.01 7.11
312 7.00 | 6.48 6.82 7.00 6.88 6.89 |

Al-38



pH

_
EXPERIMENTO 7
TIEMPO CONTROL ALTERNA
Hoxas | AFLUTE 18 | EFLUTE | AFLUTE 12 | EFLUTE
ETAPA ETAPA
12 7.00 | 7.27 | 7.52 7.00 7.41 | 7.37
24 7.00 |7.19 | 7.14 7.00 7.20 | 7.18
36 7.00 |6.39 | 6.41 7.00 6.46 6.42
48 7.00 | 6.23 6.2 7.00 6.2 6.39
60 7.00 |6.17 | 6.04 7.00 6.06 6.37
72 7.00 |6.03 | 6.12 7.00 5.42 5.53
84 7.00 |6.12 | 6.20 7.00 5.29 5.24
96 7.00 |6.05 | 6.19 7.00 6.83 6.54
108 7.00 |5.84 | 6.24 7.00 6.18 6.63
120 7.00 |6.10 | 6.33 7.00 6.06 6.53
132 7.00 |5.88 | 6.68 7.00 6.46 6.49
144 7.00 |6.27 | 6.88 7.00 6.70 6.92
156 7.00 |6.24 | 6.65 7.00 6.53 7.07
168 7.00 |5.85 | 6.10 7.00 6.17 6.36
| 180 7.00 |6.25 | 6.78 7.00 6.81 6.80
192 7.00 | 6.09 | 6.60 7.00 6.56 6.76
204 7.00 |6.06 | 6.54 7.00 6.27 6.31
| 216 | 7.00 |6.34 | 6.81 7.00 6.35 6.40

Al-39




pH

EXPERIMENTO8

Al-40

. autERMA |
| aFLute | 12 | EFLuTE |
it R e

12 7.00 | 7.32 | 7.36 | 7.00 | 7.26 | 7.22 |
24 7.00 | 6.99 | 6.99 | 7.00 | 7.05 | 7.06
36 7.00 | 6.51 | 6.44 | 7.00 | 6.80 | 6.67 |
48 7.00 | 6.17 | 5.91 | 7.00 | 6.06 | 6.04
60 7.00 | 6.33 | 6.46 | 7.00 | 6.44 | 6.45 |
72 7.00 | 6.31 | 6.55 | 7.00 | 6.70 | 6.72 |
8a° | 7.00 | 6.28 | 6.62 | 7.00 | 6.72 | 6.89
96 7.00 | 6.81 | 6.55 | 7.00 | 7.28 | 7.36
108 7.00 | 6.05 | 6.18 | 7.00 | 6.58 | 6.64
120 7.00 | 5.75 | 6.00 | 7.00 | 6.30 | 6.50 |
132 7.00 | 6.28 | 6.61 | 7.00 | 6.45 | 6.91 |
144 7.00 | 6.27 | 6.64 | 7.00 | 6.45 | 6.76 |
156 7.00 | 5.94 | 6.21 | 7.00 | 6.46 | 6.72 |
168 7.00 | 6.25 | 6.56 | 7.00 | 6.71 | 6.74 |
180 7.00 | 6.06 | 6.56 | 7.00 | 6.60 | 6.94
192 7.00 | 6.15 | 6.66 | 7.00 | 6.97 | 7.17
204 7.00 | 6.36 | 6.71 | 7.00 | 6.75 | 6.90 |
216 7.00 | 6.25 | 6.90 | 7.00 | 6.87 | 6.97 |
228 7.00 | 6.48 | 7.04 | 7.00 | 6.73 | 7.05 |
240 7.00 | 6.47 | 7.01 | 7.00 | 6.68 | 6.81 |
252 7.00 | 6.52 | 7.05 | 7.00 | 6.75 | 7.02 |
264 7.00 | 6.15 | 6.95 | 7.00 | 6.48 6.80;=J



=

EXPERIMENTO 9
CONTROLif”ﬂ G ALTERNA
| : ﬁEFLuTE- AFLUTE | 12 | EFLUTE
- ETAPA e
24 7.00 7.35 7.44 7.00 |7.30 | 7.33 |
36 7.00 7.19 7.14 7.00 | 6.96 | 6.86
48 7.00 6.85 6.72 7.00 | 6.67 | 6.57
60 7.00 6.82 6.8 7.00 | 6.64 6.6
72 7.00 6.80 6.87 7.00 |6.62 | 6.64
ll 84 7.00 6.50 6.53 7.00 |6.66 | 6.63 |
| o6 7.00 6.62 6.87 7.00 |6.88 | 7.07 |
“ 108 7.00 6.43 6.72 7.00 |6.54 | 6.80 |
120 7.00 6.43 6.87 7.00 |6.76 | 6.92 |
132 7.00 6.62 6.93 7.00 | 6.77 | 6.93
144 7.00 6.37 6.84 7.00 |6.78 | 6.93
“ 156 7.00 6.72 7.19 7.00 | 6.86 | 6.96
I 168 7.00 6.56 7.03 7.00 |[6.87 | 7.03
180 7.00 6.48 6.96 7.00 |6.82 | 6.70
192 7.00 6.59 7.30 7.00 |6.85 | 6.88
204 7.00 6.44 7.03 7.00 | 6.87 | 7.05
216 7.00 6.37 7.01 7.00 | 6.65 | 6.86
228 7.00 6.54 7.14 7.00 |6.57 | 6.72
240 7.00 6.61 7.29 7.00 |6.49 | .58
252 7.00 6.53 7.02 7.00 | 6.42 | 6.44
264 7.00 6.63 | 7.10 7.00 |6.53 | 6.77 |

Al-41

———————



NH4 (pPpm.N)

- ';.;IEJK]?IE]RUEBV[IEI\F]P()’:lf

TIEMPO _ CONTROL. _ ALTERNA
v5“°‘3?f+?faerfEE 12 | pFLuTe | aFrruTe | 12 | EFLUTE

| | ETAPA || EraPpa
24 10.80 8.80 8.25 | 10.80 8.00 7.37
48 10.80 6.50 7.40 | 10.80 7.05 6.95
72 10.80 4.50 2.85 | 10.80 3.60 1.90
96 10.80 7.80 7.70 | 10.80 6.70 6.15
120 110.80 7.50 7.53 | 10.80 7.13 5.92
144 10.80 7.20 7.35 | 10.80 7.56 5.70
168 10.80 6.90 6.80 | 10.80 8.00 7.20
192 10.80 8.70 7.60 | 10.80 3.80 2.20
216 10.80 9.20 8.30 | 10.80 2.20 1.60
240 10.80 9.20 8.30 | 10.80 2.20 1.60
264 10.80 9.20 8.30 | 10.80 2.20 1.60

,

Al-42




NH4 (ppm.N)

12 10.80 1.10 1.00 10.80 6.10 5.50
24 10.80 7.80 5.80 10.80 6.20 5.50
36 10.80 8.60 7.10 10.80 4.50 4.30
48 10.80 6.60 6.60 10.80 4.50 3.70
60 10.80 9.00 6.80 10.80 5.20 4.50
72 10.80 7.70 7.50 10.80 4.30 2.80
84 10.80 7.70 7.50 10.80 8.00 6.30
96 10.80 7.60 7.10 10.80 10.80 9.80
108 10.80 5.73 9.68 10.80 4.40 8.03
120 10.80 6.50 6.40 10.80 5.15 6.33
132 10.80 6.40 6.40 10.80 5.90 4.60
144 10.80 8.20 6.50 10.80 7.00 6.80
156 10.80 4.35 4.32 10.80 6.96 6.49
168 10.80 5.28 5.06 10.80 6.07 7.78
180 10.80 6.22 5.81 10.80 7.01 7.28
192 10.80 7.16 6.55 | 10.80 7.95 6.79
204 10.80 8.10 7.30 10.80 8.90 6.30
216 10.80 9.50 9.00 10.80 7.10 6.75
228 10.80 8.71 5.87 10.80 5.30 7.19
240 10.80 7.19 7.19 10.80 5.60 7.95

Al-43




NH4 (ppm.N)

'””i §tLqTE
4.80
6.90
48 10.80 7.79 6.78 10.80 7.30 6.78
60 10.80 7.38 6.66 10.80 7.50 6.66
72 10.80 7.50 6.80 10.80 6.40 5.50
84 10.80 7.60 6.70 10.80 7.00 6.60
96 10.80 10.20 6.90 10.80 6.60 6.10
108 10.80 10.80 5.80 10.80 7.60 5.40
120 10.80 5.14 3.75 10.80 4.48 4.11
132 10.80 5.42 4.53 10.80 4.89 4.41
144 10.80 5.70 5.30 10.80 5.30 4.70
156 10.80 6.80 6.50 10.80 5.70 4.50
168 10.80 7.90 7.60 10.80 7.00 4.50
180 10.80 10.40 9.90 10.80 4.50 3.60
192 10.80 6.50 6.00 10.80 5.80 5.00’
204 10.80 9.20 7.50 10.80 7.10 6.90

Al-44




NH4 (ppm.N)

- EXPERIMENTO 4

TIEMPO CONTROL ALTERNA
gty " AFLUTE 12 EFLUTE | AFLUTE | 1a EFLUTE
: ETAPA i ETAPA -
12 21.60 11.30 8.00 21.60 11.80 9.50
24 21.60 10.75 7.60 21.60 11.93 10.23
36 21.60 10.20 7.20 21.60 12.06 10.96
48 21.60 12.70 9.70 21.60 12.20 11.70
60 21.60 12.00 9.20 21.60 12.00 10.80
72 21.60 11.23 8.69 21.60 10.87 9.78
84 21.60 13.77 10.14 21.60 10.14 7.97
96 21.60 9.94 7.49 21.60 9.17 7.80
108 21.60 12.38 7.64 21.60 9.78 9.02
120 21.60 10.88 5.64 21.60 9.67 9.67
132 21.60 12.10 7.66 21.60 14.11 12.90
144 21.60 11.62 6.53 21.60 13.32 11.78
156 21.60 10.89 5.47 21.60 12.54 10.66
168 21.60 10.29 4.41 21.60 11.76 9.55
180 21.60 17.65 6.76 21.60 11.03 8.09
192 21.60 15.32 5.64 21.60 13.71 13.31
204 21.60 20.97 6.45 21.60 14.52 14.11
216 21.60 13.70 6.00 21.60 12.10 11.20
228 21.60 17.70 6.40 21.60 12.50 10.90
240 21.60 13.50 5.70 21.60 13.10 12.70
252 21.60 11.90 6.50 21.60 8.60 7.80
264 21.60 13.12 7.66 21.60 12.87 7.35
276 21.60 14.34 8.82 21.60 14.33 9.19
288 21.60 13.93 7.38 21.60 13.93 10.65
300 21.60 13.11 8.20 21.60 18.03 16.39
312 21.60 13.46 8.65 21.60 11.53 11.53

Al-45




I§H4 (ppm.N)

EXPERIMENTO 4 (Continuacién)

TIEMPO CONTROL ALTERNA
Hora® | AFLUTE | 18 EFLUTE | AFLUTE | 18 EFLUTE
ETAPA ETAPA
324 21.60 | 11.54 | s5.29 | 21.60 | 13.94 | 12.50
336 21.60 | 8.67 | 3.53 |21.60 | 8.01 4.41
348 21.60 | 12.28 | 6.03 | 21.60 | 11.40 5.15
360 21.60 | 11.66 | 7.08 | 21.60 | 13.33 9.99
372 21.60 | 14.17 | 10.00 | 21.60 | 7.33 7.50
384 21.60 | 9.72 | 6.94 [21.60 | 1.32 0.92
396 21.60 | 9.94 | s5.62 |21.60 | 6.94 6.94
408 21.60 | 10.16 | 4.30 [ 21.60 | 10.93 8.59
420 21.60 | 14.45 | 10.55 | 21.60 | 14.84 9.37
432 21.60 | 13.94 | 9.13 [ 21.60 | 11.06 8.17
444 21.60 | 16.35 | s5.29 | 21.60 | 8.17 6.25
456 21.60 | 11.29 3.41 | 21.60 7.58 5.33
468 21.60 | 6.25 | 2.94 |21.60 | 6.98 4.41
480 21.60 | 8.75 | 4.s8 |21.60 | 7.s0 7.50
492 21.60 | 11.25 | s5.00 |21.60 | 9.s8 9.17
504 21.60 | 10.42 | s5.83 |21.60 | 2.08 7.92
516 21.60 | 7.50 | 2.08 |21.60 | 7.90 6.67
528 21.60 | 9.58 | 3.47 |21.60 | 6.60 5.07
540 21.60 | 9.58 | 6.94 | 21.60 | 13.19 9.86
552 21.60 | 9.25 | s5.70 | 21.60 | 11.95 | 10.06
564 21.60 | 8.92 | 4.46 |21.60 | 10.71 | 10.26
576 21.60 | 5.55 | s5.09 |21.60 | 7.40 | 6.00
588 21.60 | 10.18 | 6.09 | 21.60 | 6.02 6.02
600 21.60 | 7.76 | 4.31 | 21.60 | 12.07 9.91
624 21.60 | 12.93 | 4.31 | 21.60 | 16.38 | 15.95

Al-46




NH4 oon.v

- EXPERIMENTO §
rreMpo |  coNTROL | . ALTERNA
"% larure| 12 | EFrure | aFrute | 1s | EFLUTE
o | Erapa | | | Emapa |

12 21.60 | 19.39 | 17.06 | 21.60 | 21.60 | 21.55
24 21.60 | 17.67 | 12.67 | 21.60 [18.27 | 12.50
36 21.60 | 10.59 | 8.47 | 21.60 | 10.17 9.32
48 21.60 | 8.47 | 8.05 |21.60 | 9.32 7.63
60 21.60 | 11.45 | 8.64 | 21.60 | 13.61 | 11.s8
72 21.60 | 10.91 | 9.14 |21.60 | 10.14 9.16
84 21.60 [10.36 | 9.64 |21.60 | 10.71 | 10.36
96 21.60 | 10.71 | 10.57 | 21.60 | 17.73 | 14.43
108 21.60 | 8.93 | 6.69 |21.60 | 7.14 5.80
120 21.60 | 7.14 | 4.90 |21.60 | 13.39 | 10.26
132 21.60 | 8.00 | 7.00 |21.60 | 15.59 | 13.88
144 21.60 | 14.80 | 8.70 [ 21.60 | 17.80 | 17.50
156 21.60 | 8.75 | 7.92 | 21.60 | 15.80 9.17
168 21.60 | 10.83 | 9.17 | 21.60 | 12.08 | 12.05
180 21.60 | 6.48 | 5.55 | 21.60 | 10.65 8.33
192 21.60 | 10.18 | 8.33 | 21.60 | 10.61 7.53
204 21.60 | 4.80 | 4.33 | 21.60 | 10.58 6.73
216 21.60 | 5.94 | 4.91 |21.60 | 10.69 8.19
228 21.60 | 7.09 | s5.49 | 21.60 | 10.81 9.66
240 21.60 | 10.81 | 8.68 | 21.60 | 15.96 | 13.30
252 21.60 | 5.70 | s5.48 | 21.60 | 5.70 5.48
264 21.60 | 9.87 | s8.22 [21.60 |15.57 | 13.94-
276 21.60 | 13.15 |11.96 | 21.60 | 18.14 | 15.54
288 21.60 | 16.43 [15.71 | 21.60 [ 20.71 | 17.14
300 21.60 | 14.02 | 4.88 |21.60 | 8.54 6.09
312 21.60 | 17.33 | 10.86 | 21.60 | 13.23 | 10.65
324 21.60 | 20.65 | 16.84 | 21.60 | 17.93 | 15.21
336 21.60 | 9.24 |16.58 |21.60 |11.41 | 15.26
348 21.60 | 12.76 | 16.33 | 21.60 | 18.89 | 15.31

Al1-47




NH4 oon.n)

EXPERIMENTO 6

| _ALTERNA_
*EELufﬁ‘” EFLUTE
17.34 | 21.60 21.55
6.32 | 21.60 6.32
7.33 | 21.60 6.29
8.35 | 21.60 6.27
9.37 | 21.60 6.25
13.04 | 21.60 6.25
14.13 | 21.60 6.25
7.38 | 21.60 6.25
108 21.60 | 17.61 | 15.324 [ 21.60 11.36
120 | 21.60 [ 18.23 |18.23 [ 21.60 4.69
132 21.60 | 16.15 | 14.58 | 21.60 9.89
144 | 21.60 | 5.00 | 4.16 | 21.60 3.33
156 | 21.60 | 16.60 | 15.00 | 21.60 19.60
168 | 21.60 | 7.40 | 13.63 | 21.60 6.80
180 | 21.60 | 10.70 | 12.26 [ 21.60 11.30
192 21.60 | 14.00 | 10.90 | 21.60 12.50
204 21.60 | 14.80 | 14.10 | 21.60 12.50
216 | 21.60 | 11.06 | 10.24 | 21.60 9.68
228 | 21.60 | 7.32 | 6.38 | 21.60 6.86
240 | 21.60 | 3.59 | 2.52 | 21.60 4.04.
252 21.60 | 4.88 | 3.91 [ 21.60 0.00
264 21.60 | 6.16 | 5.30 | 21.60 5.99
276 | 21.60 [11.90 | 9.52 | 21.60 8.33
288 21.60 | 17.26 | 10.12 | 21.60 4.76
300 | 21.60 [12.70 [12.30 | 21.60 10.90
312 21.60 | 10.40 | 9.40 | 21.60 9.70

Al-48




,N,.HA (ppm.N)

12 32.40 30.00 28.40 32.40 32.30 28.00
24 32.40 28.12 25.15 32.40 28.90 26.17
36 '32.40 26.56 21.09 32.40 32.40 25.78
48 32.40 20.62 15.03 32.40 24.80 17.49
60 32.40 14.68 8.98 32.40 16.01 9.21
72 32.40 14.77 11.70 32.40 16.14 10.90
84 32.40 24.50 18.18 32.40 29.54 23.63
96 32.40 18.03 17.06 32.40 29.19 25.03
108 32.40 15.80 14.60 32.40 28.85 26.44
120 32.40 13.57 12.14 32.40 14.64 12.86
132 32.40 17.50 15.71 32.40 16.43 16.43
144 32.40 14.77 7.47 32.40 13.57 14,22
156 32.40 19.67 8.63 32.40 19.67 12.01
168 32.40 12.00 9.80 32.40 19.18 9.80
180 32.40 17.00 16.50 32.40 18.70 16.50
192 32.40 12.50 8.33 32.40 9.37 8.23
204 32.40 18.75 16.66 32.40 17.70 10.23
216 32.40 21.43 16.96 32.40 17.70 10.23

Al-49



12 . 32.40 28.45 28.44 32.40 28.45 22.41
24 32.40 19.00 12.00 32.40 29.31 12.07
36 32.40 10.29 8.45 32.40 10.26 8.45
48 32.40 11.76 7.35 32.40 10.66 7.72
60 32.40 16.28 12.73 32.40 14.50 12.41
72 32.40 20.81 18.12 32.40 18.34 17.11
84 32.40 12.02 12.50 32.40 18.30 12.88
96 32.40 25.96 17.30 32.40 18.27 8.65
108 32.40 17.90 17.08 32.40 18.75 10.00
120 32.40 25.00 16.66 32.40 18.75 18.33
132 32.40 15.62 14.84 32.40 17.97 7.81
144 32.40 10.16 9.38 32.40 15.30 8.69
156 32.40 10.42 10.76 32.40 12.64 9.58
168 32.40 15.28 14.24 32.40 16.67 15.97
180 32.40 15.90 15.15 32.40 19.32 18.56
192 32.40 18.43 15.64 32.40 20.45 13.64
204 32.40 20.97 16.13 32.40 21.51 16.09
216 32.40 22.19 20.97 32.40 22.58 18.55
228 32.40 13.31 8.06 32.40 16.53 7.66
240 32.40 19.35 14.52 32.40 19.35 10.48
252 32.40 21.67 15.83 32.40 20.00 12.50
264 32.40 19.17 15.83 32.40 22.91 16.67

Al-50




NH4 o,

IE)(]?IEI{IPVIIEPJTF()'S)

ALTERNA
| | EFLUTE
24 32.40 31.46 30.60 32.40 32.29 14.58
36 32.40 20.83 10.94 32.40 32.29 14.58
48 32.40 23.44 16.67 32.40 21.87 13.54
60 32.40 19.63 14.48 32.40 21.35 16.04
72 32.40 15.83 12.29 32.40 20.83 18.54
84 32.40 13.97 9.55 32.40 10.66 10.29
96 32.40 16.54 13.23 32.40 18.75 14.70
108 32.40 8.65 5.77 32.40 8.65 7.69
120 32.40 19.23 18.27 32.40 25.48 17.30
132 32.40 17.86 6.69 32.40 20.33 15.79
144 32.40 12.95 12.05 32.40 15.18 14.28
156 32.40 14.06 7.03 32.40 17.19 16.02
168 32.40 14.06 15.63 32.40 21.88 17.97
180 32.40 17.86 14.88 32.40 18.97 13.74
192 32.40 17.86 15.48 32.40 16.07 9.52
204 32.40 21.74 21.74 32.40 25.00 9.78
216 32.40 26.40 23.35 32.40 28.83 16.32
228 32.40 22.82 21.30 32.40 24.41 17.82
240 32.40 19.25 19.25 32.40 20.00 19.33
252 32.40 18.98 17.13 32.40 20.37 12.96
L_264 32.40 25.00 | 22.63 32.40 21.29 15.28

Al-51




N02 (ppn.N)

EXPERIMENTO 1

TIEMPO CONTROL ALTERNA
Horas AFLUTE | EFLUTE | AFLUTE { EFLUTE
24 0.000 0.015 0.000 0.017
48 0.000 0.028 0.000 0.028
72 0.000 0.028 0.000 0.020
96 0.000 0.028 0.000 0.012
120 0.000 0.032 0.000 0.015
144 0.000 0.036 0.000 0.018
168 0.000 0.028 0.000 0.024
192 0.000 0.024 0.000 0.015
216 0.000 0.020 0.000 0.005
240 0.000 0.020 0.000 0.005
264 0.000 0.020 0.000 0.005

Al-52




EXPERIMENTO 2

PIEMPO.|  CONTROL |  ALTERNA
Hor2% | AFLUTE | EFLUTE | AFLUTE | EFLUTE
24 0.000 | 0.012 | 0.000 | 0.016
48 0.000 | 0.024 | o0.000 | 0.015
72 0.000 | 0.028 | 0.000 | 0.008
96 0.000 | 0.035 | 0.000 | 0.209
120 0.000 | 0.042 | 0.000 | 0.050
144 0.000 | 0.138 | 0.000 | 0.046
168 0.000 | 0.187 | 0.000 | 0.078
192 0.000 | 0.092 | 0.000 | 0.070
216 0.000 | 0.048 | 0.000 | 0.061
240 0.000 | 0.048 | 0.000 | 0.061

Al1-53




NO2 (pon.x)

TIEMPO |  CONTROL |  'ALTERNA

" | arrure | EFLUTE | AFLUTE | EFLUTE

24 0.000 0.068 0.000 0.091

48 0.000 0.096 0.000 0.108

72 0.000 0.126 0.000 0.162

96 0.000 0.172 0.000 0.206

120 0.000 0.660 0.000 0.272

144 0.000 0.287 0.000 0.338

168 0.000 0.548 0.000 0.536

192 0.000 0.418 0.000 0.366

Al-54



N02 (ppm.N)

~ EXPERIMENTO 4
TIEMPO CONTROL  ALTERNA
~ Horas: | AFLUTE | EFLUTE | AFLUTE | EFLUTE
12 0.000 | 0.340 | 0.000 | 0.080
36 0.000 | 0.340 | 0.000 | 0.305
60 0.000 | 1.960 | 0.000 | 0.589
84 0.000 | 2.610 | 0.000 | 1.850
108 0.000 | 3.500 | 0.000 | 0.920
132 0.000 | 0.522 0.000 | 0.224
156 0.000 | 3.404 0.000 | 0.698
180 0.000 | 7.330 | 0.000 | 1.620
204 0.000 | 6.410 | 0.000 | 1.150
228 0.000 | 6.020 | 0.000 | 2.240
252 0.000 | 4.440 | 0.000 | 3.220
276 0.000 | 4.600 | 0.000 | 4.200
300 0.000 | 3.076 | 0.000 | 2.290
324 0.000 | 4.850 | 0.000 | 4.250
348 0.000 | 4.250 | 0.000 | s5.150
372 0.000 | 4.450 | 0.000 | 6.800
396 0.000 | 4.950 | 0.000 | 2.420
420 0.000 | 5.450 | 0.000 | 6.950
444 0.000 | 4.300 | 0.000 | 3.250
468 0.000 | 4.780 | 0.000 | 3.730
492 0.000 | 3.730 | 0.000 | 2.750
516 0.000 | 4.510 | 0.000 | 3.270
540 0.000 | 4.320 0.000 | 4.120
564 0.000 | 5.100 | 0.000 | 3.400
588 0.000 | 4.675 0.000 | 3.725
624 0.000 | 4.250 | 0.000 | 4.050

Al1-55




NO2 (eon .,

120 0.000 | 0.150 | 0.000 | 0.550
144 0.000 | 0.026 | 0.000 | 0.209 “
168 0.000 |0.169 | 0.000 | 0.261 “
192 0.000 |0.222 | 0.000 | 0.418 ﬂ
216 0.000 |0.390 | 0.000 | 0.575 H
240 0.000 |0.558 | 0.000 | 0.732 |
264 0.000 | 0.555 | 0.000 | 0.536
288 0.000 |0.615 | 0.000 | 0.550
312 0.000 |0.635 | 0.000 | 0.537

“ 336 0.000 |0.654 | 0.000 | 0.523

ﬂ 348 0.000 |1.270 | 0.000 | 0.785

Al-56



- EXPERIMENTO 6

| controL ' ALTERNA

TIEMPO [ —

 Horas | AFLUTE | EFLUTE | AFLUTE | EFLUTE
12 0.000 |0.157 | 0.000 | o0.183
36 0.000 |0.096 | 0.000 | o0.123
60 0.000 | 0.035 | 0.000 | 0.063
84 0.000 |0.038 | 0.000 |o0.061
108 | 0.000 |0.063 | 0.000 | 0.059
132 [ 0.000 |0.071 | 0.000 | o0.062
156 | 0.000 |o0.083 | 0.000 |o0.067
180 | 0.000 |0.084 | 0.000 | 0.075
204 | 0.000 |0.086 | 0.000 | o0.065
228 | 0.000 |0.037 | 0.000 |o0.012
252 | 0.000 |0.084 | 0.000 | o0.063
276 | 0.000 |0.034 | 0.000 | o0.109
300 | 0.000 |0.083 | 0.000 | o0.127

Al1-57




TIEMPO |

_ _CONTROL 'ALTERNA
Horas ; RN o : T
| AFLUTE | EFLUTE | AFLUTE | EFLUTE
12 0.000 | 0.031 | 0.000 | 0.039
36 0.000 | 0.014 | 0.000 | 0.015
60 0.000 | 0.013 |o0.000 | 0.009
84 0.000 | 0.009 | 0.000 | 0.005
108 0.000 |0.016 | 0.000 | 0.015
132 0.000 | 0.023 | 0.000 [ 0.027
156 0.000 | 0.044 | 0.000 | 0.020
180 0.000 | 0.053 |0.000 [ 0.031
204 0.000 | 0.065 | 0.000 | 0.017

Al-58




_EXPERIMENTO 8 |

:TIEMPO;[”5 ‘CONTROL ~ ALTERNA |

~ Horas: =i} : B , : RN P

... | AFLUTE | EFLUTE | AFLUTE | EFLUTE
24 0.000 [ 0.021 | 0.000 | 0.045
48 0.000 | o0.018 | 0.000 | 0.017
72 0.000 | 0.010 | 0.000 | 0.018
96 0.000 | 0.013 | 0.000 | 0.136
120 0.000 | 0.018 | 0.000 | 0.029
144 0.000 | 0.037 | 0.000 | 0.032
168 0.000 | 0.048 | 0.000 | 0.034
192 0.000 | 0.045 | 0.000 | 0.025
216 0.000 | 0.041 | 0.000 | 0.027
240 0.000 | 0.033 |o0.000 | 0.023
264 0.000 | 0.011 | 0.000 | 0.025

Al-59



NO2 (opn.m)

TE | EFLUTE

'AFLUTE |

0.031 | 0.000 | 0.020 "
0.040 | 0.000 | 0.029 “
0.051 | 0.000 | 0.050
0.022 | 0.000 | 0.024 "
120 0.000 | 0.016 | 0.000 | 0.029 u
144 0.000 [ 0.015 | 0.000 | 0.033
168 0.000 | 0.015 | 0.000 | 0.016 "
192 0.000 | 0.015 | 0.000 0.018“
216 0.000 | 0.014 | o0.000 | 0.020
240 0.000 | 0.014 |o0.000 | 0.071 “
264 0.000 | o0.016 | 0.000 | 0.010 "

Al-60



NO3_eon.n)

_ EXPERIMENTO1

_coNTROL | ALTERNA

| ArLuTE | EFLUTE | AFLUTE | EFLUTE
24 1.000 1.000 1.000 | 1.000
48 1.000 1.000 1.000 | 1.000
72 1.000 1.000 1.000 | 1.000
96 1.000 1.000 1.100 | 1.100
120 1.000 1.000 0.950 | 0.950
144 1.000 1.000 0.800 | 0.800
168 1.000 1.100 0.900 | 0.900
192 1.000 1.025 0.900 | 0.900
216 1.000 0.950 0.900 | 0.900
240 1.000 0.950 0.900 | 0.900
264 1.000 0.950 0.900 | 0.900

Al-61



NO3 (ppm.N)

___EXPERIMENTO 2

TIEMPO |  cONTROL | ALTERNA

Horas . [ T . - — —
i PAFPLUTE | EFLUTE | AFLUTE | EFLUTE

24 1.000 0.900 1.000 1.000

48 1.000 0.850 0.935 0.935

72 1.000 0.815 0.915 0.915

96 1.000 0.830 0.860 0.860

120 1.000 0.865 0.880 0.880

144 1.000 0.850 0.900 0.900

168 1.000 0.830 0.915 0.915

192 1.000 0.860 0.923 0.923

216 1.000 0.860 0.908 0.908

240 1.065 0.810 0.865 0.865

Al-62



NO3 (ppm.N)

I'TE CONTROL |  ALTERNA
o EFLUTE | AFLUTE | EFLUTE
24 1.400 0.930 0.960 0.960

| as 1.360 | 0.700 | 1.960 | 1.960 |

EE 1.300 | 0.900 | 0.960 | 0.960 “

“ 96 1.150 0.750 0.900 0.900 l
120 1.738 1.625 1.450 1.450
144 2.400 2.500 2.000 2.000
168 1.850 1.650 1.465 1.465

u 192 1.300 0.800 0.930 0.930

Al-63



NO3 (ppm.N)

EXPERIMENTO 4

CONTROL ALTERNA
'AFLUTE | EFLUTE | AFLUTE | EFLUTE
12 1.100 | 0.830 | 0.760 | 0.760
36 1.170 | 1.050 | 0.890 | 0.890
60 1.240 | 0.000 | 1.020 | 1.020
84 1.600 | 0.970 | 0.000 | 0.000
108 1.000 | 0.870 | 0.870 | o0.870
132 1.130 | 1.220 | 1.130 |1.130
156 1.440 |1.285 | 1.105 | 1.105
180 1.750 | 1.350 | 1.080 | 1.080
204 1.280 |1.180 | o0.820 | o0.820
228 1.250 |1.100 | 0.860 | 0.860
252 1.200 |1.350 | 1.350 | 1.350
276 1.300 |1.030 | 1.000 | 1.000
300 1.300 |1.300 | 0.200 | 0.200
324 1.520 | 0.750 | 0.700 | 0.700
348 1.000 |0.970 | 0.930 |o0.930 |
372 1.370 | 1.250 | 1.380 | 1.380 “
396 1.000 | 0.680 | 0.700 | o0.700 |
420 1.000 | 0.900 | 0.980 | 0.980
444 1.000 | 0.800 | 0.750 | 0.750
468 1.000 | 0.800 0.800 | 0.800 |
492 1.000 | 0.820 0.780 | 0.780
516 1.000 |0.700 | 0.720 | o0.720
540 0.900 | 0.700 | 0.830 | o0.830 i
564 1.120 | 0.800 | 0.780 | 0.780 i
588 1.120 | 0.780 | 0.780 | 0.780 H
624 1.240 | 0.700 | 0.720 | 0.720 "

Al-64



NO3_tepn.)

120 1.070 0.500 0.500 0.500
144 1.020 0.500 0.500 0.500
168 1.080 0.500 0.500 0.500
192 1.000 0.500 0.980 0.980
216 0.960 0.500 0.740 0.740
240 0.920 0.500 0.500 0.500
264 0.700 0.500 0.500 0.500
288 0.870 0.500 0.500 0.500
312 0.845 0.430 0.435 0.435
336 0.820 0.360 0.370 0.370
348 0.800 0.400 0.385 0.385

Al-65



NO3_(opon.ny

EXPERIMENTO 6
;EFﬁﬁTEQ
12 1.000 0.870 0.900 0.900
36 1.045 0.645 0.655 0.655
60 1.090 0.420 0.410 0.410
84 0.750 0.300 0.310 0.310
108 0.680 0.375 0.410 0.410
132 0.900 0.380 0.600 0.600
156 0.900 0.401 0.420 0.420
180 0.960 0.601 0.600 0.600
204 0.960 0.750 0.750 0.750
228 0.900 0.330 0.300 0.300
252 0.900 0.300 0.500 0.500
276 1.100 0.300 0.600 0.600
300 0.900 0.430 0.500 0.500

Al-66




~ EXPERIMENTO 7 |

TIEMPO | . 'CONTROL |  ALTERNA

s Horas: b s S Y R

oo AFLUTE | EFLUTE | AFLUTE EFLUTE
12 1.000 0.930 0.960 | 0.960 H

36 0.800 0.470 0.530 [ 0.530 “
I
60 0.800 0.400 0.390 | 0.390

84 0.800 0.480 0.600 0.600
108 0.510 0.400 0.430 0.430
132 0.700 0.380 0.400 0.400
156 0.700 0.450 0.420 0.420
180 0.900 0.400 0.400 0.400
204 0.750 0.430 0.400 0.400

|

Al-67



NO3_(opn.m)

| contro | arTERNA

| AFLUTE | EFLUTE | AFLUTE | EFLUTE |
24 0.800 0.780 0.700 0.700_J‘
48 0.800 0.350 0.350 0.350
72 0.750 0.400 0.450 0.450
96 0.800 0.370 0.380 0.380
120 0.800 6.370 0.390 0.390
144 0.800 0.360 0.780 0.780
168 0.600 0.300 0.300 0.300
192 0.990 0.310 0.440 0.440
216 1.100 0.320 0.300 0.300
240 1.170 0.340 0.350 0.350
264 1.100 0.400 0.440 0.440

Al-68



NO3 (pon.1y

24 1.350 0.450 0.400 0.400 “
48 1.200 0.500 0.410 0.410
72 1.550 0.440 0.380 0.380
96 1.800 0.270 0.300 0.300
120 1.700 0.240 0.240 0.240
144 2.000 0.300 0.400 0.400
168 1.600 0.380 0.370 0.370
192 1.550 0.360 0.340 0.340
216 1.500 0.340 0.310 0.310
240 1.100 0.250 0.250 0.250
264 1.300 0.400 0.250 0.250

Al-69



OD _(pon)

EXPERIMENT.?

| contrOL" ALTERNA

.TIEMPO- -{ - _ e

 Horas | 18 | 23 | 13 o 23

£ oot CETAPA ”ETAPA~ = “ETAPA"

36
48 7.1 6.8 5.6

|| 72 7.3 6.1 7.1

H 96 7.8 7.2 6.2
120 7.0 7.1 5.4
144 6.8 5.1 6.4
168 6.2 6.5 4.7
192 6.9 5.4 6.3
216 6.2 6.2 5.6
240 6.3 6.1 5.5
264 6.4 5.5 6.1

Al-70




96 4.4 5.5 5.2 4.9 “
108 4.5 5.3 4.9 5.5 “
120 4.6 6.3 6.0 5.1 u
144 4.3 6.1 4.6 5.8
156 4.1 6.0 5.6 4.2
168 4.5 6.3 4.7 5.4 i
180 4.9 6.1 5.5 4.0
192 4.7 6.4 5.4 6.2 H
204 4.5 5.7 5.5 3.9
216 3.5 5.6 4.1 5.4
228 4.2 5.8 5.9 6.1
240 3.9 5.0 4.1 5.8
252 3.8 5.2 5.1 3.0

Al-71



OD (pon

_ EXPERIMENTO 3

48 3.6 4.5 4.1 3.4

60 3.7 4.6 4.4 4.7

72 3.7 4.1 4.3 3.3
|| 84 4.2 5.8 5.2 4.0

96 3.9 5.0 4.3 3.6

108 4.1 5.4 4.9 3.1

120 4.3 5.6 5.0 3.6

l 132 4.3 5.2 4.8 4.2
144 3.5 4.6 4.4 3.8

156 3.2 4.8 4.3 3.7

168 2.7 3.5 3.1 2.5

180 3.8 5.2 5.0 4.2

192 4.3 5.9 5.4 5.9

204 3.5 4.6 4.3 3.8

A1-72




OD _(pon)

—_—

- EXPERIMENTO 4

TIEMPO |

| _CONTROL |  ALTERNA
R e e e [ 2a
| ETAPA | ETAPA | ETAPA | ETAPA
12 3.5 4.2 3.2 4.2
24 3.6 4.3 2.9 3.7
36 3.1 3.8 4.1 4.4
48 3.2 4.1 4.0 3.5
60 3.1 4.2 4.1 3.2
72 2.5 3.2 2.1 2.8
84 2.4 4.5 2.9 4.4
96 1.9 4.0 3.8 3.1
108 2.4 4.2 4.2 3.2
120 1.9 3.2 2.8 3.5
132 1.5 3.3 2.3 3.5
144 0.8 3.1 2.9 2.8
156 1.0 3.1 3.1 2.8
168 1.8 3.2 3.7 2.9
180 1.3 2.5 2.1 3.2
192 1.7 2.3 2.2 2.1
204 1.6 3.0 3.3 2.4
216 2.1 2.8 2.0 2.8
228 2.1 2.0 2.8 2.0
240 1.9 2.7 2.9 2.0
252 1.2 2.0 2.7 2.0
264 1.6 2.7 2.2 3.0
276 1.8 2.5 1.8 2.6
288 1.7 2.0 2.1 1.6
300 0.9 1.1 2.7 1.5
312 0.9 2.0 1.3 2.2
324 0.7 1.7 1.7 2.4

Al-73




OD_ppn)

EXPERIMENTQ 4

 ETAPA
324 0.7 1.7 1.7 2.4
336 1.1 1.6 2.1 2.1
348 1.5 1.8 2.5 2.2
360 1.0 2.4 1.2 2.6
372 0.8 1.8 1.1 2.0
384 1.4 2.4 2.9 1.8
396 1.7 2.5 2.2 1.5
408 2.3 2.9 1.1 2.3
420 0.7 2.2 0.8 2.4
432 0.9 2.4 2.2 1.4
444 1.2 1.8 1.1 1.8
456 1.7 3.1 3.0 3.2
468 1.3 2.9 1.1 2.6
480 1.0 2.0 1.7 1.2
492 1.1 2.5 2.4 1.2
504 1.6 2.5 0.5 1.9
516 0.9 2.5 0.6 2.1
528 1.0 2.6 2.8 1.1
540 1.1 2.4 2.8 0.7
552 1.3 2.5 0.9 2.8
564 1.5 2.6 1.0 2.9
576 1.5 2.9 2.8 1.6
588 0.6 1.7 2.7 0.9
600 1.6 2.3 2.2 1.2
612 1.0 2.4 2.7 1.1

Al-74




OD_(peom

- EXPERIMENTO 5

‘TIEMPO |  CONTROL ALTERNA
| O I
- ETAPA | ETAaPA | ETAPA | ETaPA
12 4.6 4.7 4.3 4.3
24 3.2 3.5 3.2 3.6
36 1.9 2.9 2.9 2.2
48 2.4 3.2 3.4 3.5
60 2.9 3.2 2.8 3.1
72 3.8 4.1 3.7 3.4
84 1.9 3.5 3.3 4.3
96 0.9 3.2 4.2 3.2
108 1.7 4.3 4.1 4.3
120 2.5 3.6 3.8 3.1
132 1.6 3.3 3.4 4.2
144 2.0 3.7 3.8 3.0
156 2.1 3.9 2.9 3.4
168 1.7 3.8 3.5 2.5
180 1.9 3.9 3 4.0
192 1.6 3.4 3.1 2.8
204 2.0 3.7 2.6 2.9
216 2.1 3.5 3.3 2.8
228 2.0 3.9 2.5 2.7
240 1.9 3.0 2.7 2.4
252 1.7 3.7 2.2 3.2
264 1.6 3.1 2.8 2.6
276 1.8 3.5 2.5 2.7
288 1.6 3.1 2.3 2.0
300 1.6 3.3 2.1 2.5
312 1.9 3.7 2.2 2.0
324 1.8 3.0 1.9 2.3
336 2.0 3.5 2.4 1.8

Al-75




OD_(ppn)

[ EXPERIMENTO 6

TIEMPO

CONTROL .~

ALTERNA -

oo | 22 | 12 | o2a

-t 'ETAPA /| ETAPA:{ ETAPA | ETAPA: .
5.20 5.80 5.60 5.70
4.60 5.30 5.20 5.40
4.10 4.90 4.80 4.30
48 3.20 4.10 5.10 4.90
60 3.80 4.60 5.00 4.40
72 3.30 4.00 4,50 4.10
84 2.80 3.80 4.00 4,20
96 3.50 4.50 4.20 4.50
108 3.40 4,20 3.80 3.60
120 2.90 4.60 3.90 3.20
i 132 2.50 4.10 3.60 3.30
| 144 3.00 4.30 4.00 3.90
156 2.40 3.60 3.40 3.00
168 2.50 3.50 3.10 3.00
180 2.80 3.90 3.00 2.90
192 2.30 3.30 3.30 3.00
204 2.50 3.70 3.60 3.20
216 2.10 3.10 3.10 2.80
228 1.80 3.80 2.60 2.20
240 2.30 3.40 2.80 2.60
252 1.90 3.20 2.70 2.30
264 1.60 2.90 2.40 2.70
276 1.70 3.10 2.50 2.10
288 2.20 3.30 2.70 2.40
300 1.80 2.90 2.50 2.00
312 1.60 2.70 2.00 1.70

Al-76




OD (pom

EXPERIMENTO 7
| | " contror | ALTERNA
. ‘Horas: T B - e Py .
T :plﬂf@;;gg'zg“Vﬂ“ﬁ; 13 aa
ETAPA | ETAPA | ETAPA | ETaPA
12 7.00 7.50 7.20 7.40
24 6.80 6.60 6.80 4.90
36 6.20 7.00 5.20 7.00
48 5.60 7.40 6.80 5.00
60 4.80 6.60 4.90 7.00
72 5.20 7.20 7.40 4.60
84 4.30 6.80 4.50 7.00
96 3.80 6.30 7.20 4.90
108 3.20 6.30 6.90 3.60
120 3.60 7.10 4.20 6.10
132 3.30 6.60 7.10 4.00
144 3.80 7.20 4.40 6.20
156 3.40 7.40 6.80 4.20
168 3.40 6.60 4.30 5.70
180 2.30 7.20 6.80 3.30
192 2.20 5.60 3.60 5.00
“ 204 1.20 5.50 6.10 3.00
" 216 1.30 6.20 3.60 6.30

Al1-77



OD_(ppm)

-~ EXPERIMENTO 8

CONTROL | anTERNA

a | 28 | 13 | o 22

~-ETAPA ~“ETAPA | ETAPA.
12 8.3 8.5 8.1 7.8
24 7.9 8.0 7.8 7.2
36 5.5 5.5 5.5 4.8
48 3.8 5.2 5.5 4.6
60 4.0 5.4 3.8 6.1
72 3.4 5.9 6.2 3.6
84 3.7 6.4 4.8 6.5
96 3.2 7.0 7.2 4.9
108 2.9 6.4 4.4 6.7
120 2.5 6.7 6.6 3.9
132 2.5 6.6 3.9 5.7
144 2.7 6.5 6.2 4.2
156 3.0 7.1 4.6 7.0
168 2.6 7.1 6.8 3.9
180 2.5 6.8 5.0 6.8
192 2.5 6.5 6.6 3.9
204 1.9 6.1 4.3 5.5
216 1.2 1.9 5.4 3.9
228 1.1 1.8 3.8 5.4
240 1.2 1.3 5.0 3.4
252 1.4 3.7 1.4 3.7
264 1.7 1.9 4.8 3.3

Al-78




OD zen

~ EXPERIMENTO 9
TIEMPO |  CONTROL - ALTERNA
| o a | za s | oa
| Erapa | ETAPA | ETAPA | ETAPA
24 8.7 8.8 8.5 8.1
36 8.0 7.4 6.8 6.9
48 5.9 5.4 5.0 |  s.0
60 5.7 6 5 5.7
72 5.1 6.3 5.0 6.5
84 4.0 5.2 4.2 5.6
96 4.1 5.0 4.3 5.6
108 4.1 5.6 3.2 4.9
120 4.0 5.7 4.1 6.0
132 4.1 6.3 4.4 6.2
144 3.8 6.3 4.6 6.3
156 3.7 7.0 4.3 6.1
168 3.7 7.2 4.4 6.4
180 3.2 6.2 4.2 5.9
192 3.2 7.0 4.4 5.9
204 2.3 6.3 3.7 5.6
216 2.0 6.6 3.8 6.0
228 2.0 6.6 3.1 5.4
240 2.1 5.2 2.5 4.8
252 1.9 6.0 3.1 5.3
264 1.8 5.9 3.3 5.1

Al1-79



TEMPERATURAS (.

Al-80



TEMPERATURAS («¢

EXPERIMEN
TO2
TIEMPO AGUA AMBIEN
Horas RESD. TE
24 24.0 22.5
36 24.0 22.5
48 23.5 22.5
60 24.1 23.2
72 24.6 24.0
84 23.7 23.3
96 22.9 22.6
108 22.5 22.0
120 22.5 22.0
132 22.5 22.0
144 22.4 22.0
156 24.5 23.0
168 23.0 22.0
180 24.2 22.0
192 23.0 22.0
204 22.7 23.0
216 22.4 22.0
228 24.8 23.0
240 23.7 22.5

Al-81



TEMPERATURAS (.

36 24.2 23.0
48 24.8 23.0
60 23.5 23.0
72 24.1 23.0
84 22.4 21.5
96 23.0 22.0
108 21.9 21.0
120 23.0 21.0
132 20.7 21.0
144 24.1 22.5
156 23.4 22.5
168 23.4 22.0
180 23.5 22.0
192 23.5 23.0
204 23.1 22.0

Al-82



TEMPERATURAS (.

- EXPERIMEN

| Acua | AMBIEN

RESD.| TE
12 24.2 22.0
24 25.0 23.0
36 23.5 22.0
48 23.1 22.5
60 22.1 21.5
72 25.5 23.0
84 23.2 22.0
96 24.6 23.5
108 23.1 22.0
120 24.8 22.2
132 22.9 22.5
144 24.5 22.0
156 22.0 21.5
168 25.0 22.0
180 23.0 22.0
192 24.1 22.0
204 23.1 22.0
216 24.2 22.0
228 22.9 22.0
240 24.0 23.0
252 22.8 22.0
264 24.6 21.0
276 23.3 22.0
288 24.1 22.6
300 22.9 23.2
312 24.9 24.0
324 24.6 22.5

Al1-83



TEMPERATURAS («

EXPERIMEN
0 TO4
(Continuacién)
TIEMPO | AGUA | AMBIEN

.. Horas: | RESD..- TE.
336 | 23.1 | 23.0
348 22.3 | 23.5
360 | 25.4 | 22.7
372 23.0 | 22.0
384 25.1 | 23.0
396 | 23.7 | 22.0
408 24.7 | 22.3
420 | 23.2 | 22.6
432 24.1 | 23.0
444 24.2 | 22.0
456 | 23.1 | 21.0
468 20.6 | 21.0
480 | 21.4 | 21.0
492 20.7 | 19.0
504 22.4 | 18.0
516 | 20.8 | 20.0
528 18.8 | 18.5
540 19.0 | 18.5
552 19.4 | 19.0
564 19.8 | 19.5
576 20.0 | 18.6
588 19.5 | 18.0
600 19.8 | 19.5
612 19.8 | 18.0

Al-84



TEMPERATURAS (.

- TOs
TIEMPO | AGUA | AMBIEN
i Horas: L RESD.. |4 TE -
12 20.8 | 19.0
24 20.9 | 19.0
36 21.0 | 19.0
48 18.8 | 17.0
60 20.6 | 19.0
72 18.9 | 18.0
84 18.7 | 18.0
96 18.8 | 18.5
108 20.0 | 18.2
120 18.9 | 18.0
132 18.3 | 18.0 |
144 17.7 | 17.0
156 18.9 | 17.5
168 19.0 | 17.5

| 180 18.7 | 17.5
192 17.8 | 17.0
204 19.6 | 18.0
216 18.3 | 17.0
228 18.6 | 17.0
240 18.1 | 16.5
252 18.8 | 18.0 |
264 19.2 | 17.0
276 19.6 | 17.5
288 18.8 | 17.2
300 18.1 | 17.0 |
312 18.0 | 16.0
324 18.0 | 17.0
336 18.0 | 16.0
348 18.0 | 16.0

Al-85



TEMPERATURAS (.

12 18.0 16.0
24 17.9 16.0
36 17.6 15.0
48 18.0 16.0
60 18.2 16.0
72 17.6 15.5
84 17.5 15.5
96 17.4 15.5
108 17.2 15.0
120 18.0 16.0
132 17.8 15.0
144 17.5 15.5
156 17.2 15.0
168 17.3 15.0
180 17.0 15.0
192 17.2 15.5
204 17.3 15.5
216 17.0 15.5
228 17.5 16.0
240 17.4 15.5
252 17.9 16.0
264 17.4 15.0
276 17.6 16.5
288 17.7 16.2
300 17.9 16.0
312 18.0 16.0

Al-86



TEMPERATURAS (.

S| 'E
12 18.3 | 16.5 “
24 19.0 | 18.0 “
36 18.8 | 16.5 ”
48 18.2 | 16.2
60 18.3 | 16.0 “
72 17.8 | 15.0 H
84 18.2 | 13.5 “
96 18.0 | 17.0 “
108 17.8 | 16.5 “
120 18.1 | 17.0 “
132 17.9 | 16.5 |
144 17.9 | 16.0
156 17.6 | 16.5
168 18.1 | 17.0
180 17.6 | 16.0
192 18.4 17.0
204 17.7 | 16.5
216 16.9 15.5

Al1-87



TEMPERATURAS (.

12 17.0 16.0
24 16.4 16.0
36 17.7 16.0
48 17.3 15.5
60 18.1 17.0
72 18.1 16.5
84 17.4 16.0
96 16.3 15.5
108 16.4 16.5
120 16.6 14.5
132 17.7 15.5
144 17.3 15.2
156 16.9 15.0
168 16.7 14.5
180 17.8 15.5
192 16.9 15.0
204 16.9 15.0
216 15.9 14.0
228 16.6 14.5
240 16.4 14.5
252 16.8 14.2
264 15.8 14.0

Al-88



TEMPERATURAS (.

108 17.6 15.5
120 17.0 15.0
132 17.5 15.0
144 17.2 15.0
156 18.6 16.5
168 17.6 16.0
180 18.7 16.5
192 18.3 16.0
204 19.3 16.0
216 19.3 16.0
228 19.4 16.0
240 19.5 16.0
252 19.0 16.0
264 18.0 16.0

Al1-89



ESPESORES (m

24 0.5120 | 0.1200 | 0.4660 | 0.3100
72 1.5250 | 0.1450 | 0.9550 | 1.0050
120 1.7550 | 0.1550 | 1.2500 | 1.1185
168 2.0350 | 0.1600 | 1.5160 | 1.3300
I 216 1.9250 | 0.1425 | 1.4500 | 1.2500
“ 264 2.0100 | 0.1430 [ 1.4700 | 1.3650

Al1-90




___ EXPERIMENTO2

 ALTERNA

: 2§ :

.3550

.1570

144

.3600

192

.4600

240

S S T T
LI I L L

QO JO |0 |J]O |0

T T T
. . . . e '.

o [l sl Ll L

.3500

Al-91




ESPESORES ()

36 1.8250 .1500 1.3500 1.2800

84 1.8000 .1550 1.4000 1.3000

132 1.9900 .1600 1.4800 1.4500

o |Oo |©o |©

180 1.9500 .1550 1.4200 1.4300

Al-92




ESPESORES ()

24 1.7200 0.2870 1.1640 0.7570
72 2.5550 0.2187 1.3180 1.4125
120 2.7560 0.4000 1.6680 1.3190
168 3.0250 0.4680 1.5530 1.6680
216 3.6500 0.3810 1.6750 1.2375
264 3.3000 0.3810 1.6000 1.7000
312 3.5570 0.5250 1.2430 1.7310
360 3.3750 0.4250 1.1870 1.2787
408 3.8500 0.5500 1.6060 1.4125
456 3.8650 0.4370 1.2810 1.9120
504 3.5250 0.5560 2.1500 1.7810
552 3.8620 0.5620 1.6750 1.8370
600 3.7650 0.5250 2.0410 2.0870

Al-93



ESPESORES )

48 1.3570 0.2350 0.7930 0.6060
96 2.1750 0.3500 1.1250 1.0370
144 2.7820 0.3550 1.3500 1.4310
192 2.8310 0.4250 1.7350 1.4000
240 3.6870 0.3750 1.7300 1.8750
288 3.5750 0.4540 1.7550 1.8500
336 3.6580 0.4500 1.7350 1.7850

Al-94



ESPESORES (mm)

|| 36 1.2000 0.0800 0.7000 0.6000
| 84 1.7250 0.2750 1.1250 0.8750
132 2.5125 0.3125 1.4187 1.3750
180 2.8750 0.4750 1.8000 1.7550
216 3.6400 0.6250 2.1250 1.9750
264 3.8250 0.4250 2.0750 2.1000
312 3.7550 0.5125 1.9875 2.0750

Al1-95



ESPESORES (m)

24 0.3500 0.0300 0.1500 0.1200
72 1.7070 0.4200 1.0750 0.9850
120 3.6750 0.6250 2.2200 2.1550
168 4.9500 0.6640 3.4750 3.3500
216 6.0000 0.7930 3.7100 3.6250

Al1-96



ESPESORES ()

24 0.3725 0.0250 0.1300 0.1420
72 1.8420 0.4120 0.9430 1.0560
120 3.4250 0.6870 1.9560 1.9870
168 4.7630 0.5310 3.1960 3.2500
216 5.4250 0.7680 3.6370 3.4680
264 6.0000 0.7720 3.7500 3.6850

Al1-97



ESPESORES ()

24 0.3750 0.0550 0.1450 0.1400
72 1.8750 0.2430 1.0050 0.9895
120 3.7250 0.7310 2.2250 2.3000
168 4.8750 0.7300 3.4000 3.4500
216 5.6250 0.7700 3.6500 3.6000
264 6.0000 0.7600 3.7000 3.7500

Al1-98



SOLIDOS TOTALES o)

48 3 2
96 26 15
144 38 29
192 22 43
240 15 12

Al1-99



SOLIDOS TOTALES (oon)

48 5 5
96 47 42
144 28 43
192 5 44
240 26 13

Al-100



SOLIDOS TOTALES on

_ °™° | EFLUENTE | EFLUENTE
48 5 15
108 10 15
156 12 12
204 3 5

Al-101



SOLIDOS TOTALES on)

contror

| EFLUENTE | EFLUED

48 ) 5 5

96 15 15
144 4 3

192 10 49
240 5 4

288 50 10

336 4 42
384 30 40
432 20 20
480 31 18

528 20 20

576 ' 40 20

Al-102



SOLIDOS TOTALES (pon)

_ALTERNA
- _EFLUENTE
72 5 5
120 50 7

168 20 5

216 45 10

264 50 20

Al-103



SOLIDOS TOTALES ()

48 8 12
96 10 5
144 15 5
192 5 16
240 25 0
288 30 15

Al-104



SOLIDOS TOTALES (pon

48 12 22

96 10 35
144 15 30
192 37 15

Al-105



SOLIDOS TOTALES (on

48 20 20
96 45 40
144 48 45
192 15 30
240 12 8

Al-106



SOLIDOS TOTALES (pon

EXPERIMENTO 9
TIEMPO | CONTROL ALTERNA
Hora® | EFLUENTE | EFLUENTE
48 15 12
96 55 10
144 45 50
192 38 44
240 11 | 28

Al1-107
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