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Response surface methodology to optimize the degradation of 173—estradiol

by iron nanoparticles activated peroxydisulfate
LIN Qiang', GONG Kaisheng’, JIN Xiaoying>* *
(1. Fujian Soil and Water Conservation Test Station, Fuzhou 350001, China; 2. College of Environmental
and Resource Sciences, Fujian Normal University, Fuzhou 350117, China)

Abstract: 17B-estradiol (E2) is a typical endocrine disrupting compounds ( EDCs) commonly found
in wastewater and surface water, and is considered to cause potential environmental risks. In this
paper, response surface methodology (RSM) was used to explore the optimal experimental conditions
of the removal of E2 from wastewater with green—synthesized iron nanoparticles (Fe NPs) to activate
peroxydisulfate (PDS). The results showed that the quadratic polynomial model established by RSM
was significant, while the mismatch term was not significant, and the model had good fitting perform-
ance. When the initial concentration of E2 was 3 mg - L™', the E2 removal rate reached 99.3% under
the conditions of Fe NPs dosage of 0.09 g + L', oxidant PDS concentration of 6 mmol « L™, pH of 3,
and reaction temperature of 30 “C. The electron paramagnetic resonance ( EPR) technology and
quenching experiment verified that the activation of PDS by Fe NPs mainly produced SO, ~ and "~ OH.
After 4 cycles of reuse, Fe NPs still had high catalytic activity, with a degradation efficiency of 90.0%
for E2, indicating that green— synthesized Fe NP is an efficient Fenton-like catalyst.
Keywords: Green synthesis; Iron nanoparticles; 17@—estradiol ; Response surface methodology ; Radi-
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Table 1 Range and coded levels of independent variables
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Table 2 Experimental design scheme and results of RSM

75 A B C D E R/%
1 0 0 0 0 0 53.2
2 0 0 0 0 0 61.8
3 0 1 -1 0 0 69.8
4 0 0 1 -1 0 87.7
5 0 0 0 -1 1 98.8
6 1 0 0 0 -1 53.1
7 -1 0 0 0 -1 64.8
8 -1 0 0 0 1 100.0
9 0 0 -1 0 -1 40.4
10 0 0 0 1 1 91.3
11 0 1 0 0 1 100.0
12 1 0 0 0 1 9.3
13 0 0 0 0 0 54.9
14 -1 0 0 -1 0 92.4
15 1 0 0 1 0 70.8
16 0 0 -1 1 0 34.4
17 0 -1 0 0 1 77.2
18 0 -1 0 0 -1 33.7
19 0 0 -1 -1 0 67.5
20 -1 -1 0 0 0 36.8
21 0 1 1 0 0 83.8
22 1 -1 0 0 0 52.1
23 0 0 -1 0 1 82.5
24 0 0 0 1 -1 34.1
25 0 1 0 1 0 52.9
26 1 1 0 0 0 93.6
27 -1 0 1 0 0 81.3
28 1 0 -1 0 0 40.7
29 0 0 1 1 0 51.2
30 0 0 1 0 -1 85.8
31 0 1 0 0 -1 77.4
32 0 0 0 0 0 51.2
33 -1 0 0 1 0 27.1
34 -1 0 -1 0 0 40.0
35 0 0 1 0 1 100.0
36 0 -1 0 -1 0 64.0
37 0 0 0 0 0 65.7
38 0 0 0 -1 -1 78.1
39 0 0 0 0 0 55.2
40 -1 1 0 0 0 65.1
41 0 -1 -1 0 0 12.1
42 1 0 0 -1 0 64.6
43 0 -1 0 1 0 19.6
44 0 -1 1 0 0 65.3
45 0 1 0 -1 0 100.0
46 1 0 1 0 0 85.9
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Table 3 Analysis of variance
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Fig. 1 Response surface for effects of factors interaction on E2 removal efficiency (A—E2 initial concentration,mg - L™";
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