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Abstract: Peroxides, such as calcium peroxide, magnesium peroxide, and zinc peroxide, have been used as chemical reagents of the Fen-
ton—like system. In this study, the oxidation ability of these compounds with Fe*" was investigated by monitoring the color change of methy-
lene blue in solutions, with a focus on the removal efficiency of the chemical oxygen demand (COD) in domestic sewage. Under the opti-
mum molar ratio of Fe™ to peroxides, 1: 2, the highest oxidation ability was reached and simulated with the first order kinetic equation.
Comparing Fe*/Mg0,, Fe*'/Zn0,, and Fe*"/Ca0s, the reaction rate of the Fe’/CaO,—methylene blue system was the highest, with a constant
rate of 2.55 min™". Moreover, the fitting of the modified Gompertz model showed that the rate of oxygen release of Fe**/Ca0, among the three
kinds of peroxides was also the highest. As a consequence, COD removal in domestic sewage by using Fe**/peroxides with a molar ratio of 1:

2 showed a maximum removal efficiency for COD, especially for wastewater at pH 3, where the removal rate of COD approached 74.9%.
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With increasing pH (>3.0), the removal of COD by MgO: or ZnO, was mainly affected by the pH of the domestic sewage. For the natural

acidity, the removal of COD by Fe**/peroxide systems was mainly caused by the flocculation of Fe**, and the oxidation ability of the system

would be much stronger when the initial pH was adjusted to 5.0.

Keywords: Fe™; peroxides; COD; oxidation ability; flocculation
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Table 1 The bound of pilot domestic sewage indicators

TiH pH COD/mg- L™ TP/mg- L

DO/mg- L™

TN/mg- L' NH;-N/mg- 1! 5% /mS - em™!

Bl 7~8 200 ~ 400 7~11

1.5~20

90~ 110 80 ~ 100 1.0~1.4
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Figure 1 The absorbance change of methylene blue solution over time at different pH while the molar ratio of Fe**/peroxide is 1:2
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Table 2 Fitting parameters of the first order kinetic model in the

oxidation of methylene blue by the solid peroxides

Fe i FALIA T ANTIEER
pH AAo k/min™' R
Ca0, 3 0.749 2.550 0.990 8
4 0.789 0.090 0.991 1
5 0.703 0.061 0.965 7
75 0.769 0.246 0.998 9
Mg0: 3 0.758 0.080 0.9959
4 0.271 0.088 0.939 8
5 0.093 0.039 0.838 1
75 0.043 0.107 04676
Zn0; 3 0.708 0.046 0.999 2
4 0.385 0.033 0.9389
5 0.049 0.116 0.593 3
75 0.068 0.013 0.9420

TR, — s F1 2 R A AR RO R A

22 Fe* T RN MIERAIBAETF T KR PBRE LS
FEARE] pHAE R, X 8 AL B % Fe? /it S A 4 ik 2

FEAS [ [R] 20045 35 A 4 (DO) a1 2 i . 24 it

A TG V5K AE H R pHAE T , 7 120 min B[] 4, CaO,
AR K B4, DO S R B MR TR
Ca0,.Mg0,.Zn0, ([ 2A) . M=l w4 pH H 36,3
AL R DO FE 120 min P 35 4 3K 1) B0, A 31
120 min Ji7 , pH {843 % 4 3.47.6.32.3.81, H:Hf , MgO,
b PR BT 0.5 2 (B 2B) . 45 SRR, Fe /3 A
YRR RE I 32 AR Z pH S MR, 7E 4 90 1 pH
Sk 3 BRI 2k A 1 43 A S

FEAD PR AE 15 V5 7K B, AN [ 3 S Ak 0 DR it A T
T AFAE AR S 5 301 T R Gompertz BB I, 21
HZHIES,

FH 22 3 HP ) RMEL AT 1, 18 1E Gompertz BB 7E —iE
FEEE BRI DA Fe i SR R B A T .
U R AE pH 30, 3 Rl AL P 4 S E0H X
K s AR AR 5 75 K B G pH E 22 B8 K, R4S Ca0. 1Yy
T KRB R R, KL M0, 1 6 15 , (B H R KB4
i DO SR /)N 34% , 33 AT B AL Ak 4 v i AR
ATt i FLSE AT O . FE R IR pH R, Zn0, 1Y DO, K I
7 ER KPP i AR L, LR Ml 2 K, AU 25 TR v
BRGILAMET Zn0 BER B I Wt A 20 2



S MR Fer i S IR FR AU 1 B A A 3 T KR LR 197
8[ A.pH 7S5 8[ B.pH 3
7t o © 0 7t 5
6 6' @
= 3f A = 3f A =
£ 41 © £ 4r &
= : = o B
A O
2'@@@@% . g 8§ o o .
1t n
oL— . . . . . . ol . . . . . .
0 20 40 60 80 100 120 0 20 40 60 80 100 120
t/min t/min

o Ca02 A Mg02 ] Zn02 <> CK
2 A[E pH &G THEE Fe /it S E/R 24 IR £ E T KE DO BT E R (A:pH 7.5;B:pH 3)

Figure 2 The change of DO during the process of treating sewage wastewater with the same molar ratio of peroxide at different pH

(A:pH7.5;B:pH 3)
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Table 3 Fitting parameters of Gompertz model in the release of dissolve oxygen by the solid peroxides

Fer /il AL IR R
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pH DO/mg-17"  SE/mg-L”" R/ mg-min"-L7"  SE/mg-min”-L"  A/min SE/min R
Ca0; 75 7.28 0.10 0.180 9.4x10™ 8 1 0.996 9
3 8.77 1.80 0.041 3.1x10° 28 5 0.986 9
Mg0» 75 10.96 9.20 0.030 0.006 33 28 0.970 4
3 7.94 1.10 0.066 0.011 12 8 0.958 5
7n0, 75 863.02 1.4x10* 0.380 55 -718 3798 0.947 3
3 771 5.50 0.036 0.009 27 17 0.857 4
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Figure 3 The change of COD and its removal rate during the process of treating sewage wastewater with different quality of Fe**/ peroxide
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Figure 4 The change of COD and its removal rate during the process of treating sewage wastewater by using Fe**/peroxides

with same molar ratio
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