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Dynamitic Development and Evolution of Redox Zones in Pollution Plume

DONG Jun, ZHAO Yong-sheng, ZHANG Wei-hong
(College of Environment and Resources, Jilin University, Changchun 130026, China)

Abstract: A box filled with sandy soil was constructed to investigate dynamitic development and evolution of redox zones in landfill leachate-
polluted plume. The results indicated that with time elapsing and pollution aggravating, redox zones moved ahead slowly; Methanogenic zone/
sulfate reduction zone extended gradually, and then inert zone appeared with further pollution. During the whole course of the dynamitic
development and evolvement of redox zones, concentrations of TOC, sulfide; NH; -N, HCO; , CO, and Fe** increased with time and
decreased with distance; concentrations of NO; and DO decreased with time and increased with distance; SO}~ concentration decreased first
and then increased over time: but decreased with distance. Moreover, with time elapsing and pollution aggravating, the Fe’* content of
sediments was decrease and TOC was increase. Within oxygen reduction zone, nitrate reduction zones iron reduction zone and methanogenic
zone/sulfate reduction zone, Fe’* content of sediments accounted for 70.5% of OXC decreased to 56.3% 41% > 28.3% and 15% and the
TOC accounted for 98.7% of RDC increased to 102.0% > 107.0%142.9% and 162.1% > respectively; Fe’* mainly precipitated as FeS
and FeCO, » and accounted for 80.6% 175.6%, 377.7% and 555.1% of total F&’* , respectively.
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Table 1 Properties of landfill leachate
pH Eh/mV LS /mSem~! TOC/mg*L~' COD/mg*L~' HCO; /mg*L™' Fe’*/mg°L~' & Fe/mg"L~" NH; -N/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.2  Dynamitic development and evolution of redox zones
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Table 2 Variation of pollutants and redox sensitive substrates in redox zones/mg*L ™!

IAl/d A IE Sy TOC NH; -N CO, HCO; S03- A4 Fe?+ NO; NOy DO
MGZ/SRZ 76.81 26.77 68.37 1156.88  109.34 18.31 0.72 0 0.001 0

20 IRz o o o o o o o o o o
NRZ — — — — — — — — — —
ORZ 0 0 0 0 0 0 0 5.81 0 7.06
MGZ/SRZ 185.33 51.02 130.18 2794.26  273.61 27.89 1.65 0 0

0 IRZ 60.17 12.25 32.59 766.17  124.89 7.63 3.78 0.50 0.001 0
NRZ — — — — — — — — — —
ORZ 0 0 0 105.34 0 0 0 5.70 0 7.32
MGZ/SRZ 286.75 154.08 285.01 4023.87  197.42 32.52 4.85 0 0 0

0 IRZ 91.64 54.86 101.23 1526.36  172.80 9.73 6.23 0.43 0.001 0
NRZ 0 5.31 26.07 691.55 35.24 1.09 1.50 1.01 0.009 1.18
ORZ 0 1.44 0 276.28 0 0 0.08 6.78 0.002 6.23
MGZ/SRZ 393.54 285.99 335.28 5568.34  162.16 27.28 9.97 0 0 0

% IRZ 125.08 101.12 189.57  2068.98  247.54 10.61 12.95 0.17 0.001 0
NRZ 45.34 33.61 112.82 1150.53  165.46 2.35 3.09 1.50 0.124 1.05
ORZ 15.31 8.30 26.37 680.76 39.98 0 1.15 6.13 0.002 5.84
MGZ/SRZ. 454.24 348.60 402.86  6023.52  109.08 29.65 10.03 0 0 0

100 IRZ 143.78 165.04 253.99  2735.61  307.39 13.68 13.52 0 0.001 0
NRZ — — — — — — — — — —
ORZ 28.64 23.96 88.83 1034.66 69.60 1.06 3.80 3.56 0.001 3.52
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Fig.3  Variation of OXC components in redox-zones sediments
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Fig.4  Variation of RDC components in redox-zones sediments
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Fig.5 Distributions of Fe?* species in redox zones
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Fig.6  Distributions of Fe’* species in redox zones
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