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An experimental study of the treatment of biorefractory landfill
leachate by combination of natural bentonite and modified bentonite

7ZHOU Jian-gong', WANG Chang-giu', LU An-huai' and LIU Xue-jian’
(1. School of Earth and Space Science, Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education,
Peking University, Beijing 100871, China; 2. Beijing Siging Environment Engineering Group Co., Ltd., Beijing 102211, China)

Abstract: Metaphase and late sanitary landfill leachate from Asuwei in Beijing was taken as the research object. By means of ortho-
gonal experiments, the effects of dosage, stirring speed, stirring time and standing time of modified bentonite, natural bentonite,
alum, and modified bentonite with alum on the COD,, elimination rate of landfill leachate were analyzed. After analyzing the mecha-
nism of landfill leachate treatment by using natural bentonite, modified bentonite and alum, modified bentonite and natural bentonite
were used to treat hydrophobic compounds and hydrophilic compounds of dissolved organic matter (DOM) in landfill leachate respec-
tively, and alum was also used to flocculate landfill leachate. The COD,, and BODs values of the treated landfill leachate were much
lower than values of the untreated landfill leachate, decreasing from 4 700 mg/L to 839 mg/L and 700 mg/L to 263 mg/L., with the
COD,, and BODj elimination rates of landfill leachate being 82.15% and 62.43% , respectively. It is shown that the treatment of
landfill leachate by combination of modified bentonite, alum and natural bentonite is an effective method.
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1.4 0.75¢g 1.00¢g
2h 3h COD,,
2 0.75¢g 140 r min 2h
3h
51 0.75¢g 1.00g COD,,
COD,,
0.75 ¢ 0.75 ¢ 160 r
min 3h 3h
4 4
T, COD,,
Lo v
Ly 4° 1 4 L 5en ,
16 ) ) Sg2gi3g 120 r min 2 h
3 h COD,, 37.32% 39.70%
39.95%
! 2g 120 r min 2h 3h
Table 1 Factors and levels of orthogonal experiment 3 i i v 4
1 2 3 4
A g 1.00 0.75 0.50 0.25 oD,
B g 1.00 0.75 0.50 0.25
C g 1.00 0.75 0.50 0.25
DAB 1.00 1.00 0.75 0.75 0.50 0.50 0.25 0.25
E rmin! 180 160 140 120 2.2
F h 4 3 2 1 100 mL 3
G h 24 12 6 3
78
2
Table 2 Results and range analyses of orthogonal experiment
COD,, %
A B C D E F G i il iv
1 Al Bl Cl1 Al Bl El F1 Gl 36.98 32.43 25.66 39.79
2 Al B2 Cl1 Al B2 E2 F2 G2 40.98 30.72 32.13 42.04
3 Al B3 C1 Al B3 E3 F3 G3 39.62 28.13 25.49 36.47
4 Al B4 C1 Al B4 E4 F4 G4 36.21 25.09 22.30 34.79
5 A2 Bl C2 A2 Bl E2 F3 G4 39.04 34.51 23.40 39.23
6 A2 B2 2 A2 B2 El F4 G3 34.55 30.85 27.70 36.64
7 A2 B3 C2 A2 B3 E4 F1 G2 34.51 29.34 22.91 35.68
8 A2 B4 C2 A2 B4 E3 F2 Gl 43.45 26.43 30.09 38.26
9 A3 Bl C3 A3 Bl E3 F4 G2 36.98 34.60 26.30 37.83
10 A3 B2 C3 A3 B2 E4 F3 Gl 34.98 32.89 24.38 34.98
11 A3 B3 C3 A3 B3 El F2 G4 36.43 31.49 21.74 38.26
12 A3 B4 C3 A3 B4 E2 F1 G3 38.60 27.36 23.64 38.30
13 A4 Bl C4 A4 Bl E4 F2 G3 35.02 33.02 22.26 37.11
14 A4 B2 C4 A4 B2 E3 F1 G4 41.02 31.57 27.19 38.13
15 A4 B3 Cc4 A4 B3 E2 F4 Gl 30.51 25.62 23.28 34.13
16 A4 B4 C4 A4 B4 El F3 G2 39.87 27.11 23.19 32.68
i 1.842 5.087 4.408 1.695
i 7.143 0.918 1.620 1.322
i 2.415 4.304 2.440 2.476
iv 2.760 2.482 2.785 3.078 0.812
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Fig. 2 Effective curves of orthogonal experiment
3 COD, = 839 mg L. COD,,
Table 3 Order of influential factors and combinations of 82.15% BOD; 263 mg 1. BODjs
optimal factors and levels 62.43%
4 4 3 4 3
i E>F>A>G AEFG
i B>F>G>E BiEJ5Gy
i E>G>F>C CiE3F Gy
iv F>E>A>B>G ABEFGy 23
>1.20 pm 0.45~
COD, 1.20 0.45pm~1000p <1000
4
Table 4 Treatment of landfill by combination of modified bentonite alum and natural bentonite
g r min ! h h COD, mg L' COD, %
1 0.75 140 2 3 2637 43.90
2 2.00 120 2 3 1978 57.91
3 0.75 140 2 3 1763 62.49
4 2.00 120 2 3 1546 67.11
5 0.75 140 2 3 1353 71.21
6 2.00 120 2 3 1147 75.60
7 0.75 140 2 3 1143 75.68
8 2.00 120 2 3 1145 75.64
9 1.00 140 3 12 839 82.15
BIRR cop, #=HE COD L E oD R E
) ey ] or > y cr 5 B
COD ;4700 mg/L Attt =43.90 mg/L LS =57.91 mg/1| Bttt =62.49 mg/L. B
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< Hi7kcop,,~839 me/L B+ |SOPuEME| pgn |CODLEEE|
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Fig. 3 Flowchart of treatment of landfill leachate
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