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Degradation Mechanism and Efficiency of Organic Pollutants of Landfill Leachate

in Different Redox Zones

DONG Jun, ZHAO Yong-sheng, ZHANG Wei-hong, ZHAO Xiao-bo, LIU Ying-ying, HAN Rong
(College of Environment and Resources, Jilin University, Changchun 130026, China)

Abstract: A soil column filled with sandy soil was constructed to investigate degradation mechanism and efficiency of organic landfill leachate
pollutants in subsurface environment. Experimental results indicated that iron reduction zone may be play an important role on degradation of
organics and its efficiency was up to 86.24% averagely, reduction zone for nitrate, sulfate and methanogenic followeds and that was
75.93% 5 79.81% > 74.02% and 65.09% averaged, respectively. Anaerobic reducing environment could have played an important role on
degradation of benzoxazole; antipyrine, indene, etc. naphthalene, cyclohexanone and part of cyclo-alkyl hydrocarbon, etc. Which were
difficult to biodegrade. Maximum degradation efficiency of pollutants was different in different redox zones. For instance, in sulfate reduction
zone> the highest degradation efficiency of 1, 1, 1-trichloroethane and 1, 2-dimethylbenzene was 80% and 71.43% , respectively. The
highest degradation efficiencies of TCE and MTBE were in nitrate reduction zone, and reached 81.25% and 92.58% . respectively; Benzene
was degraded completely in sulfate reduction zone and iron reduction zone.
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Table 1 Configuration of different columns
AR MGZ SRZ IRZ NRZ ORZ
tFE/g 1000 1000 1000 1000 1 000
i) — SOZ~ 400 mg/L Fe(OH); 20 g NO; 300 mg/L MgO, 15 g
£2 BB RMR g
Table 2 Properties of landfill leachate/mg* 1.~
pH Eh/mV  H5 % /mSem™! TOC COD HCO; Fel* & Fe NH; -N
7.86 -267.7 257.6 1863.87 7891.23 12954 .4 23.42 28.63 1014.56
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Table 3 Relative content of different organic pollutants in redox zones/ %
e 2 MGZ SRZ IRZ NRZ  ORZ
B o 1.868 0.72 0.548 0.397 0.309
ENU — 0.404 0.208 0.142 —
3-FIL AT —  0.168 — 0.326 —
ES —  0.529 0.437 — —
LI —  0.327 0247 — —
R 0.818 —  0.463 1.575 —
KL — — —  1.261 —
7N 5.95 4.802 3.886 — 2.676
b7V 0.696 — — — —
2,4- A — — — — —
2- Pk P 0.596 0.23 0.198 — —
3-F L P 0.608 0.252 — — —
2,4- " LB 0.225 0.107 — - -
2,3- APk — — — 0.219 —
2,6-— AP 0.561 0.263 — — —
2-FEE S 0.596 — 1.024 — —
3-FEE 0.608 — 0.748 — —
2,5- AL 0.37 022 — — —
T 1.172  0.583 0.494 — —
1,2,3-= HELER e — 0.07 0.0599 — —
1- 232 ERFR bt 0.18 0.084 — — —
1- £ HE3- I BRFR b 1.308 0.302 0.259 — —
FREIR U 0.558 0.199 0.158 — —
1,2- - FHEFR O 3.212 1.35 0.782 — —
1,4- - FHEIR O 1.991 0.828 0.133 0.384 0.675
1,3- =IO 3.987 1.578 1.297 — —
1,2,3- = F AR O hi 0.266 0.07 0.0599 — —
1,2, 4-=F AR O hi 0.313 0.551 0.716 0.181 0.112
1,1, 3- = FEEFR b 0.758 0.26 0.157 — —
1,3, 5- = AR Che 0.711 0.381 — — —
LHEIR 3.614 1.591 0.056 — —

1-L3E3-F I bt 0.755 0.2290 —  0.181 0.103
1-L 3 4-F I b 2.635 1.277 1.049 — —

2% 435 2.67 1.26 1.502 0.968
LIS — — — — —
2N 23.704 1.447 10.223 2.5 5.51
2RI — — —  2.002 1.458
5 LR 0.458 — — 1.504 1.061
Efi 0.468 — — 0.302 —
Ui — — — — —
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Table 4 Variation of organic pollutants in redox zones/pg® L~

ERIR/EA S J5FE MGZ  SRZ IRZ NRZ ORZ
L 1- 28 LI 005 0 0 0 0 0
TET 6.01 2.52 2.61 1.21 1.79 1.67
MTBE 2.56 1.08 0.66 0.26 0.19  0.35
1,2- =5 LK 0.12 0 0 0 0 0
=ETH 6.07 1.8 1.61 0.7 1.12 0.9

LL1-=8&4k  0.15 0.05 0.03 0.04 0.05 0.07
1,2- & Lk 12.45 7.21 6.77 2.78 3.35 4.02

i

P 0.11  0.08 0 0 0.0l  0.03
=R K 0.08  0.025 0.03 0.02 0.015 0.02
FoR 0.45 0 0 0 0 0

L1L,2-=&4k  0.11  0.04 0.05 0.02 0.03  0.03
L 0.06  0.03 0.02 0.01 0.02 0.03
K 0.14 0.07 0.06 0.02 0.04 0.03
[), X — PR 0.08  0.03 0.035 0.01 0.03 0.02
B 0.02 0 0 0 0 0

R 0.07  0.035 0.02 0.025 0.03 0.04

SRR 0.05 0.03 0.02 0.01 0.015 0.02
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Fig.2 Degradation efficiency of organic pollutants in redox zones
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