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Composition and Spectroscopic Characteristics
of Humic Substances in a Landfill
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Research, Tongji University, Shanghai 200092, China)

Abstract: Humic acids (HA) and fulvic acids (FA) extracted
from the aged refuse samples in Shanghai Laogang MSW
Landfill site were characterized by elemental analysis, FTIR
and ®C CP/MAS NMR. The results show that lignin and
aromatic compounds, the major components of HA, are
apparently more in HA than in FA. The proportion of alkyl-C
in HA is also higher than that in FA. On the contrary,
carboxylic acid groups are of large proportion in FA,and the
oxy carbons related to cyclic polysaccharide are more in FA
than those in HA. The degrees of aromatic condensation and
stability of HA are higher than those of FA. On the other hand,
with the increasing of the landfill age. the aromaticity and
satability of HA increase while the content of oxygen-

containing groups especially carboxylic acid in FA decreases.
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The degree of humification of both HA and FA increase with
the increasing of landfill age.
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FESHEC A b TR 2 W AR 0 B R B 1989 4
1992 4FF1 1996 4F3H471 3 A8 BT, RAFRT H]
2008 4% 3 H L) BURERT , ZEAR I 9 U R ST P B AL
TEIL 5 A SRAE S BT RAEGR B 1~4 m, BR IR
Ab 2 RAR 20 kg B PR RS R TR 4R
400 kg FES.
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Tab.1 Composition characteristics of HA and FA with different landfill ages
oy JCE TR 5 % L/loioE 4
" N C H S 0 (O N wd:n© W nd:n)
1989 4 HA 5.576 52.470 5.962 1.227 34.765 10.98 1.36 0.5 2.74
1992 4 HA 5.994 52.210 5.452 1.076 35.268 10.16 1.25 0.51 2.47
1996 4 HA 6.544 51.480 5.235 1.061 35. 680 9.18 1.22 0.52 2.35
4 HAL) 3.100~  50.500~  3.900~ o 34.800~  12.99~  0.74~ 0.42~ 1.55~
5.000 58.700 5.400 44.500 20.83 1.25 0.56 2.55
1989 4£ FA 2.844 46. 600 4.722 1.977 43. 857 19.12 1.22 0.71 1.72
1992 4 FA 3.198 45.200 4.392 1.336 45.874 16.49 1.17 0.76 1.53
1996 4 FA 3.528 45.520 4.41 1.441 45.101 15.05 1.16 0.74 1.56
B2 FAL) 1.100~ 41. 600~ 4.000~ 44.100~ 20.83~ 0.77~ 0.65~ 1.21~
: 2.600 50. 600 4.500 51.900 45.45 1.06 0.94 1.88
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Fig.1 FTIR spectra of HA with different landfill ages
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Fig.2 FTIR spectra of FA with different landfill ages
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2.3 °C CP/MAS NMR 4347

X 1989 A FH 1996 4F fit SEL I 7 3 68 4 Jo A ot i
17 C CP/MAS NMR 43-#7 . 25 R an & 4 FlE 5 Fos.
HA 71 FA () NMR 3% Bl 35 £ 76 W] 0 1Y) 4 41 E 0%
R 4 BATE R IE AL 2 454 g 7 ik (0~
50X 10°%) ; 28 AL A i 85 (50 ~ 100 X 10°9) 5 3% 7
(100 ~ 160 % 10" °); ¥R MR/ ¥k H ik (160 ~ 220 X
10 6,

20IO 15;0 IOIO 5IO 6
HAEALH /107
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Fig.4 Solid state *C CP/MAS NMR spectras
of 1989HA and 1996HA
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Fig.5 Solid state *C CP/MAS NMR spectras of FA
in the year of 1989 and the year of 1996
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%2 HA 5 FA 15" C CP/MAS NMR BHE FHHEIEETR
Tab.2 Peak areas of different C types from the
3C CP/MAS NMR spectra of HA and FA

B sy i
1989FA 1996FA 1989HA 1996HA

0~50 alkyl 43.44 40.37 37.65 40.39
50~60 O-CHs 5.39 5.02 17.03 12.53
60~100 O-alkyl 13.93 11.92 7.75 6.26
100~140 H-aromatic 15.37 17.56 20.00 22.35
140~160 O, N-aromatic 4.16 5.00 6.77 6.93
160~190 COOH 17.69 20.14 10.81 11.54

1 4~5 F15 2 A WL, HA Fi FA A4 AE I i g
FEAR— 3 ARFEAR A B S 0 538 B D % 43 R |
FEEZER], B TATEA R AL EmES. 5
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R A5 HA fb 250 v R 8 2 i 4 BB 41
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Fa AR O F 2 R 5 5 UE Be A Ja T A X AR A5 44
I 50~ 60 X 1076 F1 100~ 140 x 1076 FHA™ XI5, s [
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AR B 2 2 S TR R AL A 5 AU e b R T L
1989 4 FA &4 R FE JUk 3L 1 REHAT L 1996 4770,
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