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Optimization of electro-Fenton process for advanced treatment
of mature landfill leachate with response surface methodology

LiLi, Zhang Sai, Fan Leilei, Zhang Zhi , Tang Pengfei
(Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environments, Ministry of Education,

Chongqing University, Chongqing 400045, P. R. China)

Abstract: The electro-fenton process was employed in the advanced treatment of Mature landfill leachate. Power,
initial pH,and initial ammonia-nitrogen concentration were selected as the variables and COD, removal efficiency
were used as the response in the central composite design (CCD) . Response surface methodology (RSM) was used
for the analysis of the experimental results. A second-order polynomial regression equation was developed to
describe the CODy, removal efficiency and was validated by variance and significance test. The optimum reaction
conditions were determined by calculate inverse matrices of regression equation. The results showed that under the
optimum reaction conditions (power dosage of 23. 26 Ah/dm?” ,initial pH value of 3. 58 and initial ammonia-nitrogen
dosage of 56. 78 mg/L) ,the COD. removal efficiency was 96. 5%, which was highly consistent with value
predicted by the model equation, with a deviation of 4. 45 %. GC-MS method was used in analysing landfill leachate
treated by electro-fenton,comparing with landfill leachate treated by conventional treatment process, it is indicated
that the electrolytic Fenton technology can effectively degrade the refractory organics in landfill leachate. The result
showed that electrolytic Fenton technology was effective advanced treatment.
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Fig 1 The electro-Fenton setup
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S A AR I A R T e S g A TR K AR
1 H, O, 55 Fe " [a] (9 75 5 52 B 37 58 - AT CODe, 25
Broc Tty . (HH Ry 30 Ah/dm® W, 5Bk A8 iy

PR O3 B P R R S 3E P AR O« LUK
H, 0, .CL \ClO™ S &AWy . T2 i A LY 1 25 B
AL AL P2 Ak BE A ) e 172, 38,
704.57.1 348. 75,2 577. 65 mg/L, [&] i}, £ ¥
CODc, ¥ EAE2 650~2 980 mg/L Z [a] . % H ]
BB E D 15 mm, AL AL B 10 Ah/dm? . pH H
4.0 BB F W B 1.0 mmol/L 1§ &L F &b 3 47 %
I8 - COD, L BR R ML UL 5,

H A LA R 25 ™ A4 iy OH » (HL 0O, Cly
ClO™ S8 b Yo = A ML e I L 45 A B A] R
YA RN D8 D PRI R B BRI . COD, 25 R %6
B . B BB IR VR A VR BE AR DL SO R fig
HHLYD R R A Ak Ab BEAE DLk Ar . KSR A H
il 25 it 3 TR B Ak 3L E A R AL B B IR A5 S
A= A A 3R FR G0 K T BR A AR B S L A e N T
It i B E WK E D 30~400 mg/L Z [,
3.2 mMEmKKEETSSH
3.2.1 v E K B it MR A A R R K o A A)
SR S e FEL AR S 3 2 R B O R VR R A P
SO R A A A K pH H 5 " AWK
LA E X X X, B, GEFIERAE
BRSO M AR R 3 AERBENE EE N 1.0~
30.0.2.0~6.0,25. 4~405. 63, i T# /K& A W&
MELLRE A AN ARGk B 5 B 58 4 — B Lt
T I o AR R K 2 AR B DA R Dy R L T
A, Lh CODe, 1 25 B 3 (000 15 Sk e B i . 32 hy
M i A% it Y, AR % Box-Behnken Hv.t 4 5 ¥ i1 i
L3 IR 3 K3k 27 il g iy & . it
R WK g {8 1 B L2 1, AR ma o i 5
FHATIE 5 R W3 2, F ] Design-Expert 1 {F

* HEATHOR S Ab
R 50 ®1 BRUHERKESHBE
‘5; Table 1 Codes and levels of design factors
# 40 —
8 A K
S # A h
ol . -1 0 +1
150 450 750 1050 13 500 1 650 1 950 2 250 2 550 2 850
BEKEARIKE/ (mol-L) B AL 4/ (Ab + dm?) X, 1 15.5 30
5 #HAKSEEIREX COD. EBER N pH i X, 2 1 6
Fig 5 Effect of ammonia nitrogen concentration HEK U/ (mg » L) X, 95.40 215.47 405.53
on COD¢, removal rate
F2 MEBEREZTEHER
Table 2 Design and result of response surface analysis
W A EAEE pHE  BEKERWE COD £Bk | k% Bmplda  pHEH  BEKEWRE COD %%
F5 Xi/(Ah+dm ?) X, X3/ (mge+ L1 Y /% F5 Xi/(Ah+dm ?) X, X;/ (mg+ LD Y /%
1 1.25 4. 280. 70 27.5 15 15.63 2.0 348.93 79.5
2 1.25 4. 182. 66 30. 7 16 15.63 4.0 195. 04 91.7
3 1. 25 4. 29. 35 38.4 17 15.63 2.0 198. 24 86.3
4 1.25 4.0 318.99 28.5 18 15.63 4.0 210. 25 90. 1
5 1.25 2.0 301. 46 24.9 19 15.63 4.0 113. 65 94.9
6 1. 25 6. 235.39 19.7 20 15.63 2.0 123.63 89.9
7 15.63 6. 116. 21 79.1 21 15.63 6.0 154. 22 82.3
8 15.63 4. 25.40 92.3 22 30.0 4.0 157. 67 93.7
9 15.63 4.0 405.53 76.3 23 30.0 4.0 155. 64 93.6
10 15.63 4. 398.51 85.7 24 30.0 4.0 73.94 95.4
11 15.63 4. 183. 30 91.9 25 30.0 4.0 377.35 89.3
12 15.63 6.0 294.73 73.1 26 30.0 6.0 216.58 86.9
13 15.63 6. 150. 44 77.8 27 30.0 20 238.56 87.6
14 15.63 2. 191. 39 84.8
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Fig 6 Response surface plot of COD, removal as a

function of electricityquantity per unit area and pH value
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Table 5§ Different types of organic matter changes by treatment processes
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