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Buffer Capacity of Aquifer Media Polluted by Landfill Leachate
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Abstract: A column filled with fine sand was constructed to investigate pH buffering capacity and redox buffering capacity of aquifer media.
Experimental results indicated that calcium carbonate played a significant role in pH buffering; with the aggravating of landfill leachate
pollution, the pH buffering capacity of calcium carbonate was increased: it increased from background value, which was 1.62¢pH™" mmol/kg,
to 41.3*pH ™" mmol/kg. With the aggravating of landfill leachate pollution, the oxidation capacity (OXC) of aquifer media was decreased, and
the reduction capacity (RDC) was increased. In unpolluted aquifer media, Fe'* was the main component of OXC, and accounted for about
70.5% of OXC; TOC was the main component of RDC; and accounted for about 98.7% of RDC. Species of the minerals was related to the
degree of pollution; large fraction of amorphous Fe’* and part of crystalline Fe&’* were reduced near the pollution source, and the reduced
product was mainly precipitated as FeCOy and FeS. Deposit of produced Fe’* led to ion-exchangeable Fe’* content increased from 0.5% of
uncontaminated aquifer media to 3% . Therefore; Fe’* may act as a very significant redox buffer in aquifer.
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Table 1  Properties of landfill leachate

. Eh EIRE TOC CoD HCO; Fe** & Fe NH; -N
P /mV /mS*m™! /mg*L~! /mg*L~! /mg*L~! /mg*L~! /mg*L~! /mg*L~!
7.86 -267.7 257.6 1863.87 7891.23 12954 .4 23.42 28.63 1014.56
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Fig.1 Variations of pH buffering capacity with distance
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Fig.2  Variations of pH buffering capacity after excluding new CaCO;
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Fig.3  Variations of pH buffering capacity with time
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Fig.4 Variations of pH buffering capacity after excluding new CaCO;

ML B EATA 0 R OXC 1 70.5% 11.1%
M 18.4% . Fe* fERTGGR P IF) OXC H v T BRI
LT OXC Rl 75 B8 ¥ G Y5 BE 25 14 98 /0N 1 ik /s (/K 3t
J3 T R b 3R R A B G YR v G
L, Wb 2 () S AR ) T A I, OXC B,
23T R A W 5 e A A DR, ORI R Ok 2
TR R EE S B 6 R, B IS RDC A
135.4 pmol/g, EZEH TOC Al Fe’* J 3L e 41, 4390
f7E RDC 111 98.7% 1 1.3% . RDC Bl A5 2595 4L i iE
BRI/ T 386 K, 32 DR A B e 5B, A WL
B i, T FLAE A M ) R A 8IS T BRI A SR )
JECUT FeS+ FeCO, 5534 2, {143 RDC 34 K. Hi b ]
HI,Fe'* & OXC 1 224 1% 43, Toc W& RDC 1)
CIE A T

100

90
80

70
60
50
40

SRR BU%

30
20
10

0

NG 3 12 21 30
BB /cm

ES5 OXCRUAMERERESHEN
Fig.5 Variations of compositions and mass fraction of OXC
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Fig.6  Variations of compositions and mass fraction of RDC
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