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Table 1 Elemental compositions and atomic ratios of humic acids in three kinds of soils

T TLEGE (gke) JEIR L
C H N 0 H/C o/C CN
A 530.7 40.9 40.7 387.7 0.92 0.55 15.21
oA - 522.8 493 49.8 378.1 1.13 0.54 12.25
o 519.1 52.9 56.6 371.4 1.22 0.54 10.70
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Fig. 1 FTIR spectra of humic acids in three kinds of soils
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Table 2 Relative absorbance of spectra of HA in three kinds of soils
et ie BB RO (em™)
3352 2931 2580 1720 1620 1420 1220
At 0.88 0.76 0.42 0.92 1.00 0.79 0.94
1 1.00 0.88 0.47 0.72 0.75 0.60 0.56
EEEs 0.99 0.90 0.51 0.82 0.90 0.72 0.73
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Fig.2 CPMAS-NMR spectra of humic acids in three kinds of soils
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Table 3 Intensity distributions in CPMAS "*C NMR spectra of humic acid in three kinds of soils

R Sk 50-45 S Rk 545-110 757k 8110-160 FRHLWK 5160-195 P 5195-200 FEE
A 17.48 25.70 39.51 12.06 5.24 47.78
A 25.97 28.57 27.01 15.06 3.37 33.12
Wt 23.42 32.32 28.10 13.11 3.04 33.52

VE: FERE=C% (5110-160) /C% (30-160)
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Table 4 Area percentages of different functional groups of humic acid in three kinds of soils

+ 5209-185 5183-165 5145-109 875-65 565-46 339-25 825-15
B8 7.65 12.92 4281 535 13.46 8.02 9.29
B - 6.22 18.87 28.02 10.15 17.12 14.07 5.54
i+ 4.40 16.56 21.22 11.58 21.75 10.52 13.96
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Molecular Structure Differences of Humic Acid in Black Soil, Chestnut Soil and Fluvo-aqulc Soil

ZHENG Yin-tian, ZHAO Hong, ZHAO Nan, LV Yi-zhong

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: This study studied humic acid structures of the typical northern soil, i.e., black soil, chestnut soil and fluvo-aqulc soil by using
elemental analyzer, Fourier transform infrared spectrometer and *C NMR. Both the contents of various elements and functional groups in humic
acids of three kinds of soils were different. H/C atomic ratio was in an order of fluvo-aqulc soil > chestnut soil>black soil, O/C atomic ratio was not
significantly different in the three kinds of soils. C/N atomic ratio presented in an order of black soil>chestnut soil> fluvo-aqulc soil. The positions
of the absorption peaks in infrared spectra of humic acids were similar in the three kinds of soils but different in the peak intensity, the signal
intensities at 3352 cm™ and 2931 cm™ of fluvo-aqulc soil and chestnut soil were equivalent while black soil was lower; the signal intensities at 2 580
cm™ of the three kinds of soils differed little. The signal intensities at 1720, 1620, 1420 and 1220 cm™ were all in an order of black soil > chestnut
soil > fluvo-aqulc soil. '*C NMR showed more polysaccharides and protein structural units contained the structure of fluvo-aqulc soil; black soil had
higher organic matter and a higher degree of aromatization.

Key words: Humic acid, Elemental analysis, IR, *C NMR



