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1.2 1.3 DOM (FA) (HA)
pH ( 51, L2,
-2 ) 5h, 4000 r min” ' 10 min,
(50C) ¢ ’ 0.45 Bm , DOM
( DOM) 8 ToCc  (TOC—
(FA) (HA)
5000 A, ) , ,
( International Humic Substance Society,
1 HSS)
1
Table1 Basic properties of the soik sudied
Mechanical composition( % )
pH ToC® poC® TN _ -
Soil sample (H0) (g kg 1) (mg kg™ 1) (g kg 1) Sand Silt Clay
20~ 200 Pm 2~ 20 Hm < 2 Bm
5.5 24 4 32 4 129 19.3 421 3.5
Sangyuan
5.6 23 6 18 0 1 18 24.6 315 381
Shuishan
59 21 8 120 0 8 27.7 389 4.8
Paddy soil
@roc: Total organic catbon; @DOC: D ssolved organic carbon
1.4 DOM )
XAD-8 0.1 mol L™ ' NaOH 24 h, (DOM @) (2) 0.25
24 h , 0.1 mol L' HCI , 1.5
, , 0.01 mol L™ 'HCI \ , . TOC(
pOC lmg L~ Hydrophobic bases, HOB) (3) DOM @
1 (1) DOM ( 1) 6molL”'HCl pH 2, ,
1 ml min™ XAD-8 , 1~ 2 0. Imol L™ ' NaOH " , DOC(

(3) ¥ DOM @ik, 001mol L1 HCI #ik

(1) DOM #f A
R K#E

L (3) % DOM O HCIHpH 4 2,
B, BURE N AIM, LW DOM @)

(2) 1110 tmol L™ HCIR ¥

1

HOA

XAD - 84 iR K (6 25X 250 mm;
FHERITS 50~250um)

-—

(4) 1101 mol L™ ¥y NaOH '3 ¥ A Sk

Fig 1 Flowchat of fradionation of DOM in leachate



5 723
A cid- insoluble matter, AIM) ; (DOM
@ XAB8 1 0.0l mol L”' 2
HCI , ( Hydrophilic
matter, HM)  (4)  0.25 0lmlr ! 21 DOM
NaOH , L5 , 2H0B : DOM
’ TOc Hydrophobic HOB 0.73% 0 9;7 3.83% David
acids, HOA) (5) XAD8 , o PR e HOOB a
15 h, , [6]
(Hydrophobi 1 , Cook  Allan
rals,
HON ydropnobic ner S HOB 7
) ’ HOB HOB
TOC
1.5 '
. HON 10% ( 10. 34% 14. 83%
oM 40 7.01%), Cook ' Zech !
’ . AM HOA
Foscs Heraeus CHN-O-Rapid Zoch 10 Qualls [11] DOM
(SRS 4h, HOA  50% ~ 55%; Nambu '™ HOA
DOM , DOC  52% ~
- T%:; DOM
HNMR Omg DM 0.5ml DMSG- pop  AM 53.350% () 49.76%
ds : Sy s246%( ),
ml Bruker DRX500 2 HIM DOM .
, 'H 7. 452 MHz, DOM 35%
2s, 45,90 DOM (HOB HOA AIM HON
CP/MAS"G-NMR Bruker MSI300 ) (HIM) 1.82 1.64
12, , DOM
75 47 MHz, 50 kHz, 400 , 18 000 -
O K £ 4
450 Hydrophobic
o bases (HOB)
400 99
2 o K RREAL 9
'g 350 W Hydrophobic
e oo acids (HOA)
5 au‘n 300 . L
2 = va PN cid-
w25 v ZI?W A Acid
S pu o insoluble
g & 200 ] matter (AIM)
g = 5%
2 ¥ s @ Ak
= e Hydrophobic
100 Wi nertrals
=t (HON)
50 sl B Rt
G Hydrophilic
0 matter (HIM)
I |
2 (1. .| S - ) DOM

Fig.2  Composition of DOM in three soils (I. Soil under Pteridium aquilimum; 11 Soil unde Measequoia glptostrobodies; 111 Soil under rice and rape)
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2.2
2.2.1 , DOM
pOC : DOM Bl DOM
, DOM HOA H/C 0.8~ 1.40 O/C  0.40~
DOM 2 0.93, AM H/C 0.70~ 1.70 O/C  0.35~
, DOM FA HA 0. 60 HOA AIM  0/C
2 , ., H/C , DOM
HIM H/C 0/C , HOA AM
\ [13) HON HIM HON 2
H/C 0/C . van Krevelen'™ H/C—0O/C DOM H/C
, \ HON FA HA, DOM
HON N/C ; .
DOM, ,DOM  HON
2 DOM FA HA
Table2 FElemental omposiion of FA, HA, DOM and its fractions
Elemental composition (%) Atomic ratio
Organic fractions C H o N H/C 0/C N/ C
AIM 56. 6 11 3 27. 2 4 8 2.39 0.36 Q07
HM 45.3 972 2.1 28 2.58 0.70 Q0 06
HOA 58.3 8 83 2. 3 357 1.82 0.38 Q05
HON 0. 8 106 17. 1 549 1.91 0.19 Q07
DOM 2.4 817 46. 5 299 2.31 0. 82 Q0 06
FA 46. 8 550 2.8 4 &8 1.41 0.69 009
HA 55.6 592 3.8 570 1.28 0.44 Q09
1) The content of oxygen was calculated by subtrading the wntent of ash, catbon, hydrogen
and nitrogen from the gross
2.2.2 'HENMR DOM H \
'H-NMR 3 B 2.0~ 2.85
el aH™ DMSO- dg ,
(1)0.5~ 2.86, 3 ,HON
H , 2.56  DMSO —ds “H . 30.58%,
;(2)2.8~ 5. 55, ( ) , HON n , HON
H( , , HIM
) H :(3) 6.0~ 10. 05, ’ ’ Chefety ¥
H PG NMR DOM  HON
H
100% , H H % 3 HA
’ 3 (18.87%), HON HA , HON
3 0.5~ 2.86 "
, 0.5~ 1.06 ’
HON 7.86 i
[ 16]
H i vH". 1.0~ 1.95 H HM

7.25 7.75 7.89 8.11 8.576
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3 DOM ( 3 ,AIM HM HOA
-H , , HON ,
-H , 3. 36 ,
)
3 2.8~ 4. 06 ,
, DOM ,
)
3 DOM
Table 3 Relative contents of varbus protons in DOM and is fradions( %)
Chemical shift (8)

-H
Organic n

factions 0.5~ 10 10~19 1.9~ 28 2.8~ 4.0 40~55 6 0~ 10.0 Alky+-H
AIM 0.3 1.3 15 %. 4 0.4 0.1 31 2.0
HIM 0.5 0.3 08 0.4 1.1 4.9 16 1. 8
HOA 0.4 3.5 18 9.5 0.7 0.2 57 31
HON 2.2 20.5 79 67.4 0.7 1.3 306 3.8
DOM 0.4 2.1 14 9.9 1.4 0.8 39 2.7

-H 05 28 H ¥H(0.5~ 1.05) BH(LO~1 %) oH(L9~ 285

,n=(V/3 B/2)/(a/2)+ 1 Note: Alky}H= (¥H) %+ (B-H) %+ (oH)% ; n value was calculated by the relative wntent of ¥-H, B-H and a-H,

n= (v/3 B/2)/(a/2)+ 1

2.2.3 BGENMR DOM
BENMR 4
, DOM BENMR
L8] 0~ 508
.50~ 1108

HKTEAL S
HON
A

HiKREYEHL S
HOA

FORPEALGE
HIM

i AN Loy
AIM

KA HLT
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10 9 [3 7 6 5 4 2 1
4
3 DOM 'H- NMR

Fig. 3 "H-NMR spectra of DOM and its fractions
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Fig. 4 BGNMR spedra of DOM and its fractions
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, 726 s . HOA
, 1736 110~ 1508
[20]
, HON | ,
’ ’ -H
4 , AM ,
4 4 , HON ,
, 77.13 % , :
HON ,
HIM i
, 57. 48 % 150~ 2206 , HOA ,
4 DOM
Table 4 The dstrbution of C (as percent of total organic C) i the fractions of DOM( %)
C (o C C
Organic Aliphatic C Methoxyl C Aromatic C Carbonyl C
frad ions 0~ 506 50~ 906 0~ 1506 150~ 2205
AIM 24. 10 30 93 27. 4 17. 52
HM 17. 93 5748 15. 72 8 87
HOA 26. 4 3325 20. 76 19 45
HON 77. 13 14 2 1. 59 7 26
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STRUCTURAL CHARACTERISTICS OF DISSOLVED ORGANIC MATTER
FRACTIONS EXTRACTED FROM SOILS DIFFERENT IN LAND USE

Dai Jingyu  Qin Shuping Zhou Jiangmin
(College f Resources and Environmental Sciences, Narjing Agricdtural Uhesity, Narjing 210095, China)

Abstract Based on a modified Leenheer fractionation scheme, dissolved organic matter ( DOM) extraded from Huang-
nitu under different land use were fradioned according to their polarities and charge characteristics by using XAD- 8 resin. The
charadteristics were studied with the aid of elemental analysis, 'H-NMR and CP/MAS- ®G-NMR spectroscopy. It was preliminari
ly found that of the total DOM extracted from the paddy soils, HIM predominated, accounting for about 35% , HON accounted for
7% ~ 15% and HOB for a litle. As is shown by the elemental analysis , "H-NMR and BG-NMR spedra, HON was characterized
mainly by long dhain alkylate with 77. 13% of aliphatic C. N from the DOM could be found primarily in fradion HON. Compart
son between the spedra of HOA and fulvic acids (FA) indicated that both contained a large amount of carboxylic groups and that
the fomer contained more carbohydrates and less aromaticity. Finally, fradion AIM consisted of high branched poly phenols and
humic bound carbohydrates, and fraction HIM contained a high amount of carbohy drates.

Key words Nuclear magnetic resonance; XAD-8 resin; Fractionation; Structural characteristies



