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Study on Removal Characteristics of Organics in Leachates by Treatment Through

Recirculation into Landfill and Their Phyto-toxicity Comparison
HE Pin-jing, WANG Ru-yi, SHAO Li-ming, LI Guo-jian
(State Key Laboratory of Pollution Control and Resource Reuses Tongji University, Shanghai 200092, China)

Abstract: Leachate from the regulation pond of Laogang landfill in Shanghai; effluent from an anaerobic methanogenic landfill column for
recirculating Laogang landfill leachate and effluent of the recirculated leachate further treated by irrigation through mimic final covers were
selected to determine the feasibility of landfill leachate treatment through recirculation and final cover irrigation. The evaluation was based on
removal characteristics of organic in the three landfill leachate and their phyto-toxicity. The results show that high efficiency was achieved for
Hyl substance in Laogang leachate by recirculation, indicated by 91.2% removal rate. For recirculated leachate; 85.7% of humic substance
was removed efficiently by irrigation on landfill final cover. When the two treatment units were combined together to treat Laogang leachate; the
removal rate of DOM reached to 96.9% , both HS and Hyl were removed effectively, 96.6% and 97.0% removal rate achieved respectively.
Phyto-toxicity of leachate influent could be obviously alleviated by recirculation and final cover irrigation.
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Table 1  Characteristics of different landfill leachates/mg* L™

KRR BRI A K L 7K
TOC 1724~4144  238~369 35~99
COD 5310~ 14010 593 ~1112 92~ 421
BOD; 3125~7500  48~107 27~ 129

NH; -N 472 ~ 920 509 ~ 905 6~24
TP 8.1~14.6 1.7~2.8 0.8~4.9

BODs/COD ~ 0.45~0.60  0.05~0.10 0.19~0.32

pH 7.0~8.0 8.0~9.0 7.0~8.0

1.2 SER 7V
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Table 2 DOM content of different landfill leachates

e W PRIHK THEME H K
WIEHET TOC/mgeL.™! 2456 354.5 71.6
g E DOC/mge L™t 2198 306.3 69.3
DOC/TOC 0.895 0.864 0.967
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Table 3 Removal of different DOM fractions from leachates during irrigation treatment
Fl LU A K e H K
DOC/mg*1."! H5rEe % DOC/mg*1."! EFiz7E LRE/ % DOC/mg*1."! "ot/  LBRE%
HA 41.6 1.9 31.3 10.2 24.8 0 0 100.0
FA 698.9 31.8 146.8 47.9 79.0 25.4 36.7 82.7
Hs 740.5 33.7 178.2 58.2 75.9 25.4 36.7 85.7
Hyl 1457.5 66.3 128.1 41.8 91.2 43.9 63.3 60.8
DOM 2198.0 100.0 306.3 100.0 86.1 69.3 100.0 77.4
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Table 4 DOC content of different MW range in leachates

T ZHIH fhK K
DOC/mg°L~! F o3t/ % DOC/mg*1.”! Rl DOC/mg*L~! 55/ %
> 10° 59.1 2.7 5.3 1.7 2.2 3.2
5x 10" ~10° 46.4 2.1 25.5 8.3 2.6 3.8
10* ~5x 10* 88.4 4.0 107.0 34.9 14.3 20.7
4x10° ~10* 83.7 3.8 23.9 7.8 6.5 9.3
10° ~4x 10° 129.2 5.9 81.4 26.6 27.9 40.2
<10} 1791.3 81.5 63.2 20.6 15.8 22.8
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Table 5 SUVAgs, of HAVFA and Hyl from leachates/L* (mg*m) ~!

F LR I K FEE K
HA 2.94 5.15 —
FA 1.34 3.56 2.56
Hyl 0.33 1.74 1.48

2456+354.5 F171.6 mge L= CF A, X} 2 8 1K
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Table 6 Seed germinate rate of wheat exposures

to different landfill leachates/ %

I 7 /h ZWR MK HERHK Xt
24 0 0 100 100
48 0 5 100 100
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Table 7 Seed germinate rate of wheat exposures to different

landfill leachates at the same dilution times/ %

TR A 4 LU [[ZEZRIPI L 7K
2 0 59.1 100
5 36.6 100 100
10 86.6 100 100
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Table 8  Effects of leachate on root length of wheat/mm

A EHERUE FEERHIK REBRLIK X
24 3.5 3.5 12.9 16.0
48 3.5 3.5 32.2 39.9
72 3.5 3.5 48.2 62.8
96 3.5 4.0 72.8 66.2

AN R AV 30 1K) 22 7 D08 IR A H 7K R i
KT /N AR A A K 5 i W2 9 P . 46
RN AR R BE A5 B 15 /N 22 2l AR 10 A A T 5 R P
N EME K > IR K > 223 Jsi . NG AR
TG A5 R IR ] T 1R I [N 2437 7 i 2 RE Bk mT
B2 BEARYE DE OO R A 2E A R R T R0 3 A [
SIS S22 5, N R AT A L) 5
WIEZE AT K

®9 BIRRARBEHERERTHRERRIK/mm
Table 9 Seed germinate rate of wheat exposures to

different landfill leachates at the same dilution times/mm

L 5
il R Wy TORHK
ikt s fi
5 10 5 10
24 3.5 6.3 6.8 10.6 11.3
48 3.5 7.8 18.6 33.9 31.5
72 3.5 39.8 53.1 78.9 68.6
96 3.5 52.4 62.1 91.6 93.7
3 it
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