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Construction of model structure of humic substances toward the elucidation of their
stability in the environment
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Toward an elucidation of immobilization mechanism of humic substances in th environment based on
the establishment of their average chemical structure model, structural units especially condensed
aromatic components and composition of functional groups in humic acids (HAs) were investigated with
regard to the degree of humification and then **C age. The 11 band analysis of X-ray diffraction (XRD)
profile succed in finding 0.24-1.68 nm C-layer planes corresponding to 4- to 3- ring condensed aromatic
structure. Their mean size and contents increased with increasing degree of humification and relative
abundance of aromatic C in HA molecules. Fourie transform-ion cyclotron mass spectrometry
(FT-ICR/MS) detected 11-69 compounds of a series of linearly fused and net-like condensed aromatic
acids with max 24 biphelyl-type compounds. The number and peak intensity of those components were
also larger in the HAs with a greater degree of humification. Based on the relation to *C age, it was
concluded that the relative enrichement of condensed aromatic structures with > 5 rings contributes to
the enhancement of recalcitrance of HAs in soil. Quantification of C functional groups using solide-state
3C NMR spectroscopy was improved by introducing phase-adjusted spinning-sideband technique.
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etal., 2005; Maie et al., 2006) & %\ iE X #ok
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E LTz, C Mo _Rek HHEEIc k45
113 R (20=280°) %, (KAESMERFF B
Ff##HT >~ 7 I Carbon Analyzer DiHiGa series
(FEL AT L) ZHNTHEOMAH B
ETIVOBRMELREIC T 4 v T 4 T &
H5HZET, CHEOYA XNMmEHE LT
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Table 1. “C R D E/2 % 7 I VIS5 S
T AE A B EBR RN ER D ONE (mggh

FEL AR R D #EE “C EH (yBP)

NP UBRH 530 325 223 147
2 (No. 1, 3)* 60 38 6.4 5.6
3(No.2, 5., 6) 15 98 15 1
4 (No. 4) 79 59 7.0 5.0
5~7 (No. 7, 8) 35 21 17 8.7
B (No.a~e) 47 27 18 14
At 111 68 63 44

*Fig. 7 1O ' — 2 No.,
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FREBENHEARL, FEHHAGELRELS LD
ZEBHALMNT o7 (Fig 8), b Ok
i3, HPSEC M 5RO =505+ B OHE K,
[E R °C NMR (2 & 5 BE K C EAROEK
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