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Table 1. Independent variables and their coded values
used in the Central Combined Design (CCD)

Range and levels (coded)

Independednet
variables +0 +1 0 -1 -a
pH (X)) 2.64 4 6 9.36

8
Sorbent dosage (X») (g/L) 0.05 0.1 1.05 2 2.65

As(v) concentration caption
(Xs) (mg/L) 5.00 10 55 100 130.68
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Table 2. Ranges and levels of the test variables studied based on the Central Combined Design (CCD)
(CCD)d;JAmSJ: ‘5"4‘h wb‘jlﬁ&b)‘ 23 ™o b)).odlﬁjzi;‘»ch‘u)u‘b—* d_’.b.

. Independent values Response (Y)
Run Categorical Real values Coded values
number levels Observed value Predicated value
X X, X3 X X, X3
1 4 0.1 10 1 -1 -1 0 2.37
2 8 0.1 10 1 -1 -1 0 5.45
3 4 2 10 -1 -1 -1 49 46.40
4 Factorical 8 2 10 1 1 -1 0 5.50
5 points 4 0.1 100 -1 -1 1 0 5.51
6 8 0.1 100 1 -1 1 16.96 30.58
7 4 2 100 -1 1 1 21.99 27.55
8 8 2 100 1 1 1 0 8.65
9 2.64 1.05 55 -a 0 0 0 -1.13
10 9.36 1.05 55 +a, 0 0 0 -14.44
11 . . 6 0.05 55 0 +a, 0 60.15 39.10
12 Axial points 6 2.65 55 0 +o 0 43.54 36.21
13 6 1.05 5 0 0 -o 48.28 46.34
14 6 1.05 130.68 0 0 +a. 54.61 88.39
15 6 1.05 55 0 0 0 52.92 56.50
16 6 1.05 55 0 0 0 57.87 56.50
17 . 6 1.05 55 0 0 0 53.03 56.50
18 Central points 6 1.05 55 0 0 0 50.60 56.50
19 6 1.05 55 0 0 0 55.56 56.50
20 6 1.05 55 0 0 0 52.44 56.50
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Fig. 2. Scanning Electron Microscopy (SEM) Images of Non-functionalized Zeolit Cleanopetilolit (A and B) and Zeolit
Cleanopetilolit (C and D) functionalized by Fe nano-particles
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Fig. 3. EDX spectrum for: A) Zeolit Cleanopetilolit, and B) Combined nano-absorbent CI-nZVI
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Fig. 4. Magnetization analysis of a vibratory sample of
the combined nano-sorbent Cl-nZVI
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Table 3. Results of ANOVA analysis in the Square Surface Response Model to determine the efficiency of green
Malachite color adsorption

Term Sum of squares D;%Zg?{gf Mean square F-value P-value
Model 10926.95 9 1214.11 8.67 0.0011
X4 213.77 1 213.77 1.53 0.2449
X, 330.75 1 330.75 2.36 0.1554
X3 27.42 1 27.42 0.20 0.6676
XX, 966.86 1 966.86 6.90 0.0253
X1X3 241.71 1 241.71 1.73 0.2183
XoX3 241.71 1 241.71 1.73 0.2183
Xf 7565.47 1 7565.47 54.02 <0.0001
X, 997.99 1 997.99 7.13 0.0235
X, 434.29 1 434.29 3.10 0.1087
Residual 1400.60 10 140.06

Lack of Fit 1367.50 5 273.50 41.32 0.0005
Pure Error 33.09 5 6.62

Cor Total 12327.55 19
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Fig. 5. Correlation between actual and predicted data
of green Malachite color removal efficiency
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