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Study on Redox Buffering of Landfill Leachate Contaminated Aquifer Sediments
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Abstract: A soil column filled with sandy soil was constructed to investigate redox buffering capacity of aquifer sediments and its
variation in different redox zones. Results indicated that with the aggravating of landfill leachate pollution, the oxidation capacity
(OXC) of sediments was decrease, and the reduction capacity ( RDC) of sediments was increase. In uncontaminated aquifer
sediments, Fe* was a main component of OXC, and account for about 70. 5% of OXC; TOC was a main component of RDC, and
account for about 98.7% of RDC. In anaerobic environment, large fraction of amorphous Fe** and part of crystalline Fe** were
reduced, and the reduced product was mainly precipitated as FeCO5 and FeS. In methanogenic zone/ sulfate reduction zone and iron
reduction zone, deposit of Fe** led to iomrexchangeable Fe** content increased from 0.5% of uncontaminated aquifer sediments to
3% and 1. 84% respectively. Therefore, sediment-bound iron may act as a very significant redox buffer in polluted aquifer, the
reduction of Fe'* and fowling precipitation and ion exchange onto the sediment of Fe** substantially reduces the size of the anaerobic
leachate pollution plume, which may contribute substantially to the buffering of entering reduced species.
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Table 1 Properties of landfill leachate/ mg=* 1. !
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1) G A mS/m; Eh %% 0 mV

R 2mm (05 705 53, SR 7047 TR
FEA, 92 85 BE S 1,53 of em®, W43 FLIREE K
0. 43; SIS % g 80em. T 1 [ R iy A ki 95
VEWE NS B0 B UAE, WEIE Ny 7 em/ d, 20T 4 AL
3 s Wl R, FEAS IORE 1 (TR)EE A 12em) [H]
IFERE 10g FF 37 B AH N SI2 56 7 v Ak BRI RS I, LA

kIS DURE FITHCE X 52 56 &35 S 0 5% e, K 0 4 b 0 6
FREF P Fe™ AHUR LA AR 0XC) Ak
JRZE T ( RDC) 5. A7 MUK H HA% R A V40049
OXC Al RDC M@ ik T pr >l pii b & o 2
Fe* Al Fe?* [RHEHUT VL VE W2 20519 43 b v %
R H

£ FRIESIEKBNRY P

Table 2 Chemical extractions used for qualification of iron species in aquifer sediments
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Fig. 1  Variations of OXC in sediments of redox zones
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Fig. 3 Variations of RDC of sediments in redox zones
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Fig. 4 Percentages of RDC of sediments in redox zones
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Fig. 5 Distributions of Fe'* and Fe** in redox zones
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Fig. 6 Percentages of Fe'* and Fe** in redox zones
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Fig. 7 Distributions of Fe’* species in redox zones
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Fig. 8 Percentages of Fe’* species in redox zones
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Fig. 9 Distributions of Fe'* species in redox zones
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