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Characterization of Dissolved Organic Matters in Soil and Its Significance for Environment

ZHOU Jiang-min'?, DAI Jing-yu', PAN Gen-xing'

(1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2. Department of
Environmental Protection, Sichuan Agricultural University, Ya’an 625014, China)

Abstract: Dissolved organic matter (DOM) from three paddy soils was studied by elemental composition, FTIR and '"H—NMR
analysis, in comparison with fulvic (FA) and humic acids (HA) . There is a large discrepancy between DOM, FA and HA. HA
showed higher aromatic character and large — chain alkyl carbons in its structure. FA was characterized by large amount of carboxylic
functional group. Whereas DOM consisted primarily of carbohydrate, but of little aromatic organic constituents and alkyl con-
stituents. Structure and characteristics of HA are similar in all the studied soils. The composition of DOM was affected by land use

pattern. DOM in mulberry soil contained more carbohydrate than others, while DOM in redwood contained much of alkyl and aromatic

constituents.
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Table 1 The basic physical and chemical properties of the soils studied

Ak 435 pH soc DOC HN R 2/ %
/g kg /mg * kg™! /g kg PRL(20 ~200 pm)  BYEPRL(2 ~20 pm)  KSRL( <2 pm)
B 5.51 24. 40 32. 40 1.29 19.28 42.08 30.53
KAz 5.62 23. 60 17.96 1.18 24.58 31. 49 38. 13
K H 5.90 21. 80 12.03 0.88 27.69 38.90 24.83
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Table 2 Elemental composition of DOM, FA and HA for the studied soils

T . JEE AR (wt% ) JEFH
- C H 0 N [H]/[C] [ol/1c]

DOM EAn| 42.43 8. 17 46.47 2.94 2.31 0. 82
KA 44.26 7. 44 45.29 3.01 2.02 0.77

K HI 41.16 8. 12 46. 49 4.23 2.37 0.85

FA B 46. 80 5.50 42.82 4.88 1.41 0. 69
K2 51.75 5.34 39.09 3.83 1.24 0.57

7K H 51.31 5.14 39.28 4.27 1.20 0.57

HA EAn| 55.61 5.92 32.77 5.70 1.28 0. 44
KAz 57.45 5.83 30. 63 5.69 1.30 0. 40

K H 53.5 5.50 35. 40 5.27 1.31 0.50
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Figure 1 The H/C—0/C of DOM, FA and HA
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Table 3 The assignment of absorption bands in FTIR spectra

W W HE S B/ em ! =&
3500 ~ 3 300 —COOH ZE ) K [ B9 —OH i 4 ¥k sh 1 N—H {h 45 4k 3
3000 ~ 2 800 B Wi % HF—CHy . —CH— i —C—H (i 45§k 3
1720 Sy F 43 F I R S 1 —C = O 14 iR 3
1 650 ~1 600 B il —C = O B 4EdR el 05 & 5L B C = C M4 dR3h
1555 P A G (1 —N—H (9912 2l
1510 I C = C B EEPR S
1 450 ~ 1 400 Sl CHs FI CHa Y C—H B4R 3l R 3 1 A AS X AR 46 PR 2h 5l C—OH 98 TE 4R 58
1 240 ~ 1 200 R B C—O0 AXIFRIP iRl , B2 2k 11 C—OH A8 T4k 3h
1170 ~1 150 HE W5 % 1) C—OH ..C—O0 fh4a4E3h
1080 ~1 020 P2 2 | [ C—O ASATFR AP 4545 2h
100 a~ DOM 100 2 100 a
75 75 b 75 b
& b & & c
{50 250 C 50
i 25 "@25 ® 25
SEEEEEEE EEEEEEEE EEEEEEEE
SRR e=R SBEI582=° SB28522R
P/ em ! P/ em ! Pk om !

a. NFRFEIHE b KL

c. AIKH L3

B2 AELES DOMFA F1 HA B9 50 E i
Figure 2 FTIR spectra of DOM, FA and HA from the different soils
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Table 4 The relative contents of various protons in DOM, FA and HA from the different soils

\ [k o e
BHLAlsr R 0.5~1.0 1.0~1.9' 1.9~2.8 2.8~4.0 4.0~5.5 6.0~10 n
/mg + kg™! mg * kg™ mg * kg™ mg * kg™ mg - kg™ mg - kg ™! -

DOM e | 0.41 2.07 1.42 93. 86 1.41 0.83 3.90 2.66
KAz 0.95 3. 60 4.96 74.87 6.25 9.37 9.51 1.85

7K H 0.96 3.78 2.59 82.38 5.02 5.27 7.33 2.70

FA BT 0.70 2.93 1.94 92. 00 2.30 0. 14 5.57 2.75
KHZ 1.48 5.36 3.52 75. 68 5.56 8. 41 10. 36 2.80

7K H 2.67 8. 14 3.28 76.75 3.28 5.87 14. 09 4.03

HA Z [ 4.09 11.16 3.62 62. 74 6.74 11.65 18. 87 4.83
KAz 4.57 13.03 3.56 62. 69 6.04 10. 11 21. 16 5.52

7K H 2.93 10.77 3.02 61.75 10.07 11.47 16.72 5.21
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