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Table 1. Level of each factor in the tests proposed by the software for optimization of the whey treatment process
e 4 13 5t 5 I3l ool a3l s Lo S 51 S m oyl =Y s

Factor level

Pectin Conc.

Experiment  Temperature Iron Chloride Sodium Alginate Aluminum Sulfate
number o) (g/L) Conc. (g/L) Conc. (g/L) Conc. (g/L)
1 20 1 0.4 0.01 0.6

2 20 2 0.8 0.02 1
3 20 4 1.5 0.03 1.5
4 20 6 3 0.04 2
5 25 6 1.5 0.02 0.6
6 25 4 3 0.01 1
7 25 2 0.4 0.04 1.5
8 25 1 0.8 0.03 2
9 30 2 3 0.03 0.6
10 30 1 1.5 0.04 1
11 30 6 0.8 0.01 1.5
12 30 4 0.3 0.02 2
13 35 4 0.8 0.04 0.6
14 35 6 0.4 0.03 1
15 35 1 3 0.02 1.5
16 35 2 1.5 0.01 2
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¥ = 0.0015x + 3.0469
R =0.9309
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Fig. 1. COD standard curve
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Table 2. Value and fpercent of COD reduction in whey samples treated with flocculants based on tests designed with the

Qualitek-4 software (

irst iteration) for the optimization of treatment process and reduction of organic load of whey effluent

Qualitek-4 51381 o 5 st (>1b baibosl gb saSesd bond Jls on o bk pei 53COD 2alS s s 5 ol =Y Jsi>
sty T Tk Gl s it w b (g5l o (Ul U1,9)

Experiment COD Conc. after Percent COD Reduction
number Coagulation (mg/L)
1 32617.3 18.47
2 34409.08 13.80
3 30940 22.63
4 32796.44 17.97
5 33089.56 18.30
6 32633.52 18.39
7 31949.62 20.15
8 32617.30 18.43
9 39343.02 20.32
10 31852 20.37
11 31314.5 20.39
12 34294.66 21.69
13 33138.42 14.30
14 32307.88 17.12
15 31477.34 19.25
16 31888 20.28
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Table 3. Percent of COD reduction in whey samples treated with flocculants based on the tests designed with the
Qualitek-4 software (first and second iterations with average values obtained) for the optimization of the treatment

process and reducing the organic load of whey

Qualltek-4 )\P\r’! L R L;"Jb 6[&&\.&)‘[ k}.k LbbJa.ISA:J’!J L R% )Lo-_u“ JT."".‘. &7)‘ 6[&4.’)45 BL COD J&KM)) —“ d}J?‘
syl oL el s s a3 5l s (6o 5 035 5 il L1LS)

E . ¢ Percent COD Percent COD The mean
’:111)161:1]1?; (;n reduction reduction percent COD S/N

Trial 1 Trial 2 reduction

1 18.47 18.45 18.46 25.324

2 13.80 13.77 13.785 22.781

3 22.63 22.65 22.64 27.097

4 17.97 18 17.985 25.098

5 18.30 18.28 18.29 25.244

6 18.39 18.42 18.405 25.298

7 20.15 20.13 20.14 26.081

8 18.43 18.64 18.445 25.359

9 20.32 20.29 20.305 26.152

10 20.37 20.35 20.36 26.175

11 20.39 20.37 20.38 26.184

12 21.69 21.71 21.70 26.729

13 14.30 14.26 14.28 23.094

14 17.12 17.15 17.135 24.677

15 19.25 19.23 19.24 25.684

16 20.28 20.31 200.295 26.147
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Fig. 2. Curves of the mean values of signal to noise ratio for different levels of each factor involved in COD reduction
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Table 4. Optimum levels and effectiveness of each factor examined for reducing the organic load of whey in the
coagulation treatment process

sazsSmsd bzl b agiead a8 5 ety T JT 5L G20l 5 s 3550 5o 535U 51 Spm (513851 oo 5wy ] Jsuz

The amount of Effectiveness

Factor Optimum level .
optimum level percent
Temperature (°C) 3 30 23.292
Aluminum sulfate (g/L) 3 1.5 30.811
Sodium alginate (g/L) 3 0.03 8.878
Iron chloride (g/L) 3 1.5 35.184
Pectin (g/L) 1 1 1.833
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