




  

  

  

 

  

 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 



 

  

 

 

 

 

 

 



 

 



 

 

 

 

 











 

 

 





 

α

δ





 









 





 





 





 

 



β



 

 





 



 

IV (a) Estadística IV (Semi-controlado) IV (c ) Controlado 

 
Polímeros híper ramificados 
al azar 
 

 
 
 

 
Dendrigraft 
 
 

 

 
Dendrones/Dendrimeros 
 
 

 

MWt: 1 – 100 KD 
Mw/Mn = 2 - 10 

MWt: 1 – 104 KD 
Mw/Mn = 1.1 – 1.5 

MWt: 1 – 103 KD 
Mw/Mn = 1.0000 – 1.05 
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a) Micropartícula de zeolita LTA antes de la irradiación 
con láser. Escala 1 µm. 

b) Zeolita con fracturas inducidas por láser. Escala 1 
µm. 
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Día de 
operación 

DQO Efluente 

Influente Rbco R1 R2 R3 R4 

B (Gauss)   0 150 350 500 650 

16 175.7 17.50 12.60 27.60 16.40 15.90 

20 443 41.16 38.60 50.90 29.60 17.16 

23 257.2 48.70 44.10 48.70 44.86 36.16 

27 183.19 21.91 39.66 29.16 27.66 22.00 

30 225.7 52.90 52.10 26.16 39.40 26.60 

34 385.4 42.90 40.90 28.66 12.41 23.00 

37 230.95 38.91 31.16 44.41 44.16 28.00 

41 314.72 37.16 36.66 38.91 36.91 35.00 

Promedio 271.59 37.71 37.02 36.51 30.64 24.12 



g DQO/L.d
 g DQO/L.d

Carga % remoción de DQO 

g DQO/L.d Blanco 150 350 500 600 

0.16 89 86 84 88 89 

0.3 81 83 81 83 86 

0.4 89 90 89 89 90 

0.47 90 90 90 95 95 
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Carga (g DQO L-1 d-1) 

Blanco 

150 Gauss 

350 Gauss 

500 Gauss 

650 Gauss 



NT N-NH3 N-NO3
- N-NO2

- N-org 

4 1 2.6 0 0.4 

6 0.15 4.4 0 1.45 

18 0 10.8 6 1.2 

6 0 5 1 0 

6 0 5 1 0 

8 0.23 5.56 1.6 0.61 

5.66 0.44 3.09 2.51 0.68 



NT N-NH3 N-NO3
- N-NO2

- N-org 

7 1.1 2.3 0 3.6 

9 0.1 6 2.1 0.8 

16 0 12.6 0 3.4 

11 0 7.4 0 3.6 

5 0 5 0 0 

9.6 0.24 6.66 0.42 2.28 

4.22 0.48 3.81 0.94 1.74 

NT N-NH3 N-NO3
- N-NO2

- N-org 

6 
1 2.3 0 2.7 

7 0.1 5.9 1 0 

8 0 8 0 0 

9 0 7.4 0 1.6 

4 0 4 0 0 



6.8 0.22 5.52 0.2 0.86 

1.92 0.44 2.37 0.45 1.24 

NT N-NH3 N-NO3
- N-NO2

- N-org 

3 
0.3 2.7 0 0 

5 0.2 3 0 1.8 

9 0.1 8 0 0.9 

5 0 5 0 0 

4 0 3.5 0 0.5 

5.2 0.12 4.44 0 0.64 

2.28 0.13 2.18 0.00 0.75 



NT N-NH3 N-NO3
- N-NO2

- N-org 

2 
0 2 0 0 

4 0 3 0 1 

5 0 4 0 1 

4 0 4 0 0 

3 0 3 0 0 

3.6 0 3.2 0 0.4 

1.14 0.00 0.84 0.00 0.55 



Días Influente Blanco 150 Gauss 350 Gauss 500 Gauss 650 Gauss 

9 26.4 21.1 21 20.7 20.4 20.8 

16 19.7 17.2 18.9 17.8 18.4 18.4 

23 26.7 23.7 24.7 22.7 24.6 22.4 

30 28.6 26 24.5 25.3 25 24.6 

37 28.2 28.1 27.5 28.1 26.6 26.3 

Promedio 25.92 23.22 23.32 22.92 23 22.5 

D.S. 3.60 4.26 3.38 3.99 3.44 3.10 

% 
remoción  10.5 10.3 11.5 11.2 13.1 
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Días Influente Blanco 150 Gauss 350 Gauss 500 Gauss 650 Gauss 

6 385.98 29.66 28.91 25.6 31.47 25 

9 385.98 29.66 28.91 25.6 31.47 25 

13 181.94 25.91 25.81 21.16 38.66 30 

16 343.97 14.66 18.41 11.9 34.66 6.9 

20 231.95 29.41 28.1 25.16 23.66 20 

23 386.48 48.66 51.15 50.66 44.66 29 

27 327.72 40.66 39.16 34.66 27.41 30 

30 301.47 40.6 36.9 49.6 55.9 31 

Promedio 318.2 32.4 32.16875 30.55 35.9 24.6 

% Remoción 
 

89.8 89.9 90.40 89.7 92.26 
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B (intensidad campo magnético), Gauss 



PT 

Influente Blanco 150 Gauss 350 Gauss 500 Gauss 650 Gauss 

16.7 15.6 15.9 16.6 16.7 16.2 

16.4 11.9 12.5 15.8 12.9 16.2 

16.2 14.1 16.1 13.2 15.2 14.2 

20.1 11.6 11 11.6 11.4  10 
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