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Contamination Removal in Landfill Leachate by Biological Effect in Sand Layer of

Vadose Zone

QU Zhi-hui'; ZHAO Yong-sheng's ZHANG Wen-jing's ZONG Fang's HUANG De-lan’

(1. College of Environment and Resources; Jilin University, Chanchun 130026, China; 2. Changchun Monitoring Station, State City Water
Supply Quality Monitoring Network, Chanchun 130022, China)

Abstract: Through the test of two sand columns for comparing, the effect on removal of pollutants in landfill leachate by biological effect in sand
layer of vadose zone was studied. First» HgCl, was confirmed as inhibitor of biological effect, and its most suitable concentration was 10 mg/L.
Then; sand column 1 was leached by landfill leachates and sand column 2 was leached by landfill leachate added 10 mg/L. HgCl, . The results
indicated: with the time prolonged, the biological effect was more and more obvious. When the test was finished, the concentrations of COD
and BODjy respectively reduced by 2 724 mg/L and 2 332.5 mg/L, and the concentration of NH," ascended from 1282.82 mg/L to 1 745.48
mg/L, but the effect of TN removal was not obvious. Because the biological effect was inhibited by inhibitor of HgCl, > the concentrations of
pollutants kept calm when landfill leachate penetrated the sand column. Based on the results of experiments the first-order attenuation kinetics
model of biodegradation in sand column was founded.
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Fig.1 Schematic diagram of experiment equipment
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Table 1  Property of sand column

Gty AN HAFEE /g em A7 = em 70 T B kg WRUEFE
WA 1 4l b 1.433 79 5 BB UE W
bAE 2 b 1.433 79 5 BN 10 me/L HgCl, HIRLIRIBIEH

2 HERAYENZHESE/mg 1!
Table 2 Physical chemistry property parameters of leachate/mg* L~

WH pH fE Eh {f/mV BOD; CcoD

Cl~ NH; NO; NO;y TN
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HgCl, FI¥RE 4 : 0.200400600 F11 000 mg/L] NaN,
I3 AN S5 EBRORE it v, 0 5 7K AU 5 AR
e ¥ FRE R A KA N A4 55 75 46, Ki 98 5 d )
M5E S KRR R S AR S 5 d & ZKRE V4 A 80 1 v
B HE A0 5 A T AR A A P 0 ) 500 R0 ) 7 g VA
1.3.2 kRS

WA 1 R AS IONATART A= P 4 FH 000 750 1 7 3%
BUBEATIRDE s WO 2 SR FVS 0 AR ) 7E FH 40 361 77
G BB IR AT WRIE . R T S A A A
A 51K # 10 mg/L HgCl, I MRIE I 17
PBPEwrh 2 APAE 7K AE 200 mL B 1 ROKFE, e
pH {H+ Eh . COD~ BOD, TN~ NH; «NO; -NO, %4§
b, S5 R W SCERC 10].

2 FER5SH

2.1 AR A0 Rk e ) S B 5 R

M 3 o2 B A AR FLEDR) Sd N X8 BE W
YERI R T LA Y, NaN, A1 HgCl, A= 47 F #8
AR (1 280 5 . 25 18 B 70 AR [ 0 30 R T
HgCl, A iK1 NaN,, H NaN; B398

W COD IR HU 3 ™7, T LLUE$ T HeCl, b dpetE/E
YA M), i 2 LB E N 10 mg/L.

R3 FREKEREDIHIFERE R /mg L

Table 3 Effect of remedy controlling biological effect

in different concentrations/mg* L ™!

HeCl, FIWKIEZ DO MM HFER:  NaN; HOMRIE DO (171 4 &=
0 6.333 0 6.333
5 0.353 200 0.810
10 0.073 400 0.591
15 0.041 600 0.122
40 0.056 1000 0.097
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Fig.2  Change of COD and BODs concentrations
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Fig.4  Change of COD concentrations by biological effect
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