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Fig. 1. The SEM image of Fe’ nao-particle synthesized
by Ascorbic Acid
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Fig. 2. XRD pattern of Fe0 nanoparticle synthesized by
Ascorbic Acid
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Table 1. Development of a central combined design to study the impacts of the variables involved on Pb removal
efficiency from aqueous solutions

Run Initial concentration q . Pb (II) removal
order PH S = IV e (g1L) of Pb (II) (mg/L) U (i) effgcichy (%)
1 2 0.50 5 5 63.40
2 7 0.50 5 5 58.40
3 2 2.00 5 5 56.40
4 7 2.00 5 5 31.40
5 2 0.50 25 5 23.66
6 7 0.50 25 5 56.04
7 2 2.00 25 5 59.56
8 7 2.00 25 5 76.24
9 2 0.50 5 60 65.00
10 7 0.50 5 60 66.00
11 2 2.00 5 60 82.40
12 7 2.00 5 60 86.40
13 2 0.50 25 60 26.20
14 7 0.50 25 60 53.68
15 2 2.00 25 60 78.28
16 7 2.00 25 60 92.20
17 2 1.00 10 20 51.40
18 7 1.00 10 20 75.60
19 5 0.50 10 20 72.30
20 5 1.00 10 20 46.40
21 5 1.00 10 20 46.40
22 5 1.00 10 20 46.80
23 5 1.00 10 20 26.85
24 5 1.00 10 20 49.50
25 5 1.00 10 20 46.40
26 5 1.00 10 20 47.60
27 5 1.00 10 20 46.40
28 5 1.00 10 20 46.40
29 5 1.00 10 20 46.00
30 5 1.00 10 20 48.20
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Table 2. Variance analysis Pb removal efficiency in the central combined design

Source of Degree of

variations freedom Sum of squares Mean square F - value
Regression 14 8598.70 614.19 16.09
Residuals 15 572.71 38.18
Lack of fit 7 568.71 81.24
Experimental g 4.00 o
error
Total 29 9171.41
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Table 3. Estimated regression coefficients and p values for Pb removal in the central combined design

Degree of

Source of variations Sum of squares f Mean square P - value
reedom X
pH (X)) 554.59 1 554.59 <0.0017
AAS — ZNIN dosage (X,) 1434.52 1 1434.52 <0.0001"
Initial concentration of Pb (IT) (X3) 123.99 1 123.99 %0.0917
Time (X4) 1223.08 1 1223.08 <0.0001"
XX, 167.63 1 167.63 ™0.0535
X X5 709.17 1 709.17 0.0006"
XX, 28.52 1 28.52 50.4011
XoX5 1188.53 1 1188.53 <0.0001
XXy 754.76 1 754.76 0.0005"
X5X,4 258.33 1 258.33 0.0201"
0% 488.19 1 488.19 0.0028"
Xy 609.65 1 609.65 0.0012"
(X3)* 159.44 1 159.44 50.0590
X2 241.54 1 241.54 0.0238"
Residuals 572.71 15 38.18
Total 9171.41 29
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