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Abstract Samples of Wastes and leachates weré dollected from a landfill site and a 1&cHatd reatmeht plant [i. e. , equalization Bégin

anaerobic zone, oxidation ditch, and membrane bioreactor' ( MBR/) section]. Dissolved organic matter (DOM) was extracted from the
sttef and leachates , land its"eomposition, evolutlon and complexajion characteristics with heavy metals were studied using UV-Visible
and ﬂuoresq,ence spectroscopy combined withH nuclear ._magﬂetlc resonance. The aliphatic compounds were found to be the main
substancesd in DOM ifi‘the fresh landfill wastes ( <5 a), and the relative content of aromatics and substituent groups, i.e. , carbonyl,
hydroxyl-i and carboxyl functional groups, decreased during the initial process. On the other hand, carbohydrates and organic amines
were observed to be the main substances in DOM obtained from the intermediate and old landfill wastes ( >5 a), and the relative
content of aromatics and substituent groups ( carbonyl, hydroxyl, and carboxyl functional groups) increased persistently during the
process of organic matter humification. The aliphatics, carbohydrates, and organic amines all existed in DOM from the equalization
basin Carbohydrates and aromatic compounds increased rapidly after the anaerobic, aerobiotic, and membrane treatment. However, low
molecular weight organic matter and alkyl chain substances decreased during the leachate treatment process and the side chain of the
aliphatics was shortened despite the increase in its content. The distribution of zinc in the wastes and leachates was influenced by the
complexation with the nitrogen-and oxygen-containing functional groups, whose effect on other metals was not obvious.

Key words : municipal solid waste landfill; leachate; dissolved organic matter( DOM) ; composition and evolution; spectra
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Table 1 ~ Abundance of UV-Vis characteristic parameters of DOMs extracted from landfills at different depths and leachates
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Table 2 Abundance of H-containing groups in 'H NMR spectrum of the DOMs extracted from landfills at different depths and leachates
SH WAL 6/ppm . % H be ek H Ji I H
0.5~1 1~1.9 1.9~3.1 3.1~4.4 5~5.5 5.5~8 8~10 (0.5 ~3.1 ppm) (3.1~5.5ppm) (5.5~10.0 ppm)
) TS 21.24  47.73 15.09 14. 4 0.39 0. 89 0.04 5.10 84. 06 14.79 0.93
g; TZ  26.23 46.32 17.59 8.22 0.11 1.49 0.03 4.63 90. 14 8.33 1.52
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272 YY 3.5 8.79 10. 33 60. 98 6.457 8.29 1.67 2.08 22,62 67.43 : 9.96"
:%; YHG  5.18 8.1 10.3 57.23 8. 83__;-- 8.64 .72 2.12 | 23.58 1 66. 06 10__,?;6 .
MBR 5.71 8.79 11.9 22. 59 39.48 9.55 1.98  2.06 26. 40 | 62.07 11,53 )
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lable 3 "“ Correlatlon analysis of 'H NMR spéétrum

i

and spectral parameters

S| TSUVA,, Ay/A, Eys3/ Eyps

0.5~3.1 ppm -0.645" -0.570 " 0. 050

3.1~5.5 ppm 0.667 " * 0.650 " 0. 063

5.5~10.0 ppm 0.769 " * 0.377 0.011

n -0.617" -0.673" " -0. 055
1)n=14; = FREFEHAKTFH0.05,80 P<0.05 KTF; * = F£Ri

EPERE R 0,01, B P <0.01 K, FIF
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5 Zn VRPER WFEM A C, AL H3. 1 ~5.5
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Table 4  Correlation analysis of ' H NMR spectrum, spectral parameters, and heavy metal concentrations

YE| cd Cr Cu Mn Ni Pb Zn
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