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𝐻2𝑂2

𝐻2𝑂 → 𝐻∗ + 𝐻𝑂∗

2𝐻𝑂∗ →  𝐻2𝑂2

𝑂2 → 2𝑂∗

𝐻∗ + 𝑂2 → 𝐻𝑂2

𝐻∗ + 𝑂2 → 𝐻𝑂∗ + 𝑂∗
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𝑉
𝑑𝐶

𝑑𝑡
= 𝑉

𝑑𝐶

𝑑𝑡
   →   

𝑑𝐶

𝑑𝑡
=

𝑑𝐶

𝑑𝑡

𝑑𝐶

𝑑𝑡
= −𝑘𝐶



 

 

 

 

 

 

 

 

 

 

 

 

 

2𝑁𝑎𝐶𝑁− + 𝑁𝐻4𝐻𝑆𝑂3 +  𝑂2 → 2𝑁𝑎𝑂𝐶𝑁 +  𝑁𝐻4𝐻𝑆𝑂3 

𝑀𝑜𝑙𝑒𝑠𝑁𝑎𝐶𝑁 =
0.250𝑔

98𝑔
𝑚𝑜𝑙⁄ 𝑁𝑎𝐶𝑁

= 2.55𝑥 10−3𝑚𝑜𝑙

𝐺𝑟𝑎𝑚𝑜𝑠 = 2.55𝑥 10−3 𝑚𝑜𝑙 ∗ 99𝑔
𝑚𝑜𝑙⁄ = 0.252𝑔 𝑁𝐻4𝐻𝑆𝑂3



 

 

𝜌 = 1.36 

𝑉 = 𝑚
𝜌⁄ =  

0.252

1.36
= 0.185𝑚𝐿 
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𝐶𝑁
(

𝜇𝑔
𝑚𝐿

)

− =
𝐴 ∗ 𝐵

𝐶 ∗ 𝐷
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𝐴𝑔+ + 2𝐶𝑁− = 𝐴𝑔(𝐶𝑁)2
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𝑝𝑝𝑚 𝐶𝑁− =
(306.3)(𝑉𝑔)[𝐴𝑔𝑁𝑂3]

𝑉𝑎

𝑝𝑝𝑚 𝑁𝑎𝐶𝑁 =
(577)(𝑉𝑔)[𝐴𝑔𝑁𝑂3]

𝑉𝑎

• 

• 

• 

 



 

 

Fe K Mg Na Pb Zn 

Muestra g/L mg/L mg/L mg/L g/L g/L 

Agua de proceso 0.001 349.2 83.02 1018 0.001 0.002 

Agua alimentación détox 0.003 321 6.85 2568 0.001 0.677 

Agua descarga détox 0.001 406.8 41.01 2595 0.001 0.085 

 

Ag Au Ca Cl CN Libre CN Total Cu F 

Muestra mg/L mg/L g/L g/L mg/L mg/L g/L g/L 

Agua de proceso 0.05 0.05 0.534 0.219 4.15 18.47 0.001 0.018 

Agua alimentación détox 0.92 0.05 0.718 2.358 662.3 373.1 0.05 0.011 

Agua descarga détox 0.05 0.09 0.556 1.596 16.2 33.86 0.001 0.015 



 

 

[ CN- ]0 (ppm) 250 ppm   
[Neutralite] 1:1 (0.185mL)    

         

Tiempo ( min) 0 1 3 5 10 20 40 120 

[ CN- ]f (ppm) 250 200 150 140 100 84 70 22 

% Destrucción  0 20 40 44 60 66.4 72 91 

[ CN- ]0 (ppm) 250 ppm   
[Neutralite] 2:1 (0.37mL)    

         

Tiempo ( min) 0 1 3 5 10 20 40 120 

[ CN- ]f (ppm) 250 132 110 70 57 41 32 0 

% Destrucción  0 47.2 56 72 77.2 83.6 87.2 100 



 

 

 

0

50

100

150

200

250

300

0 5 10 15 20 25 30 35 40 45

[C
N

- ]
 (

p
p
m

)

Tiempo (min)

Neutralite 1:1

Neutralite 2:1



 

 

[CN]0 (ppm) 500ppm   [Neutralite] 1:1 (0.185mL)    

         

Tiempo ( min) 0 1 3 5 10 20 40 120 

[ CN- ]f (ppm) 500 275 275 267 225 225 220 196 

% Destrucción  0 45 45 46.6 55 55 56 61 

 

[ CN- ]0 (ppm) 500ppm   
[Neutralite] 2:1 (0.37mL)    

         

Tiempo ( min) 0 1 3 5 10 20 40 120 

[ CN- ]f (ppm) 500 235 185 160 120 98 90 30 

% Destrucción  0 53 63 68 76 80.4 82 94 
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[ CN- ]0 (ppm) 1000ppm   
[Neutralite] 1:1 (0.185mL)    

         

Tiempo ( min) 0 1 3 5 10 20 40 120 

[ CN- ]f (ppm) 1000 757 680 557 476 412 400 244 

% Destrucción  0 24.3 32 44.3 52.4 58.8 60 76 

[ CN- ]0 (ppm) 1000ppm   
[Neutralite] 2:1 (0.37mL)    

         

Tiempo ( min) 0 1 3 5 10 20 40 120 

[ CN- ]f (ppm) 1000 400 350 275 245 190 175 87 

% Destrucción  0 60 65 72.5 75.5 81 82.5 91 
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 Promedio de presiones 

[CN-]0 (ppm) 583.33     

Presión (bar) 1 

Tiempo ( min) 
[CN-]f (ppm) 

% 
Destrucción pH 

[OD] 
(ppm) 

Temperatura 
(°C) 

0 583.33 0.00 10.80 7.11 22.00 

30 523.33 11.63 10.94 7.56 24.33 

60 491.00 16.80 11.05 7.76 26.80 

90 482.00 19.27 11.13 8.19 28.00 

120 448.67 23.27 11.23 8.57 28.53 

 Promedio de presiones 

[CN-]0 (ppm) 583.33     

Presión (bar) 2 

Tiempo ( min) [CN-]f 
(ppm) 

% 
Destrucción pH 

[OD] 
(ppm) 

Temperatura 
(°C) 

0 583.33 0.00 11.10 6.57 25.33 

30 515.00 12.00 11.21 7.14 28.40 

60 481.00 17.77 11.26 7.44 31.97 

90 449.00 25.13 11.35 7.95 33.10 

120 410.33 32.30 11.47 8.13 33.87 



 

 

 Promedio de presiones 

[CN-]0 (ppm) 583.33     

Presión (bar) 3 

Tiempo ( min) [CN-]f 
(ppm) 

% 
Destrucción pH 

[OD] 
(ppm) 

Temperatura 
(°C) 

0 583.33 0.00 10.83 6.88 24.67 

30 460.00 20.67 10.67 7.92 31.00 

60 407.00 30.53 10.45 12.11 35.97 

90 363.33 37.77 10.50 15.07 40.20 

120 324.33 44.87 10.50 16.87 42.35 
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[NaCN]0 

(ppm) 250 ppm     

Presión (bar) 1 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 250 0 10.7 6.65 22 

30 215 14 10.85 7.18 24 

60 205 18 10.96 7.2 27 

90 195 22 11.1 8.05 28 

120 195 22 11.22 8.4 28.9 

[NaCN]0 

(ppm) 250 ppm     

Presión (bar) 2 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 250 0 11.1 7.1 26 

30 215 14 11.18 7.33 28.2 

60 211 15.6 11.21 7.4 31.9 

90 176 29.6 11.26 7.6 32.2 

120 156 37.6 11.43 7.9 33 



 

 

[NaCN]0 

(ppm) 250 ppm     

Presión (bar) 3 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 250 0 11.2 7.2 26 

30 200 20 11 7.6 32 

60 176 29.6 10.7 12.36 36.7 

90 156 37.6 10.5 15.3 40 

120 136 45.6 10.5 16 41 
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[NaCN]0 

(ppm) 500 ppm     

Presión (bar) 1 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 500 0 10.7 7.83 22 

30 436 12.8 10.76 8.49 25 

60 408 18.4 10.85 8.59 27 

90 391 21.8 10.91 8.79 28 

120 371 25.8 11.02 9.26 28.7 
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[NaCN]0 

(ppm) 500 ppm     

Presión (bar) 2 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 500 0 11.2 6 24 

30 450 10 11.34 7.1 27 

60 391 21.8 11.4 7.33 31 

90 371 25.8 11.4 7.6 32.2 

120 332 33.6 11.53 7.6 33 

[NaCN]0 

(ppm) 500 ppm     

Presión (bar) 3 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 500 0 10.7 6 24 

30 400 20 10.5 7.8 30 

60 335 33 10.35 11.9 36 

90 309 38.2 10.5 14.8 41 

120 273 45.4 10.5 17.7 44 
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[NaCN]0 

(ppm) 1000ppm     

Presión (bar) 1 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 1000 0 11 6.86 22 

30 919 8.1 11.22 7 24 

60 860 14 11.35 7.48 26.4 

90 860 14 11.39 7.73 28 

120 780 22 11.44 8.05 28 

[NaCN]0 

(ppm) 1000 ppm     

Presión (bar) 2 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 1000 0 11 6.6 26 

30 880 12 11.1 6.98 30 

60 841 15.9 11.17 7.6 33 

90 800 20 11.39 8.64 34.9 

120 743 25.7 11.45 8.9 35.6 

[NaCN]0 

(ppm) 1000 ppm     

Presión (bar) 3 

Tiempo ( min) 
[NaCN]f 
(ppm) 

% 
Destrucción 

pH 
[OD] 
(ppm) 

Temperatura 
(°C) 

0 1000 0 10.6 7.45 24 

30 780 22 10.5 8.36 31 

60 710 29 10.31 12.07 35.2 

90 625 37.5 10.5 15.1 39.6 

120 564 43.6 10.5 16.9 42.05 
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