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Pahokee 8 ,
(FT'R) Bc (®CNMR) (HPSEC)
: 8 , ,0/C 0.52
0.36,H/C 1.05 1.52, , 7.7K
22.1 K BC NMR
, , , -13 ,
1
, 50% 809" ,
[2] ,
( , pH ) ( ,
pH ) ( . pH ), ,
2
2.1
Pahokee ( IHSS, )
) , 45.7% 15%
IHSS B : 1nol/L HA ,
pH 1 2, 0.1 no/L HA , 10 1(10 mL 1lg ) 2
h, (23980 DN 1 nol/L NaOH pH 7, 0.1
ol L. NaOH 10 1, 24 h, (9397 g) , : 6
mol /L HA pH 1, 24 h (9397 g) , (Humic Acid, HA) ;
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0.1 nol/L KOH HA KO [K'] 0.3nolL, ,
, 6 nol/L HA , 0.1 nol/L HA/0.3 nmol/L HF
HA , , a” (0.1 nol/L AQNO;
) ’ 1 1
8 , 8 F1,F2, JF8
2.2
2.2.1 CHN O Heraeus (CHN-O-RAPID)
2.2.2 1mg 60 mg KBr
Perkin- Emer 1725 X 4cmt
2.2.3 - “c 60 mg 4mm  Ke-F
20, . Bruker DRX-400 8 “CNMR *C 100. 63 MHz ,
6. OkHz , 1.2 s, 1ms, 2400
0 176.03)
2.2.4 HP1100
Biosgp- Sec- 2000 (300 % 7. 8 mm , Phemomenex ,USA) (30x7.8
mm) 2 mmol /L , pH 6.8, 0.1 nol/L Nad , 1.0
mL/min ( :5K 8K 15K 50K 60K Da, ietific Rolymer
Inc. , USKA) , (2000K Da ,9gma) (58 Da,HRL.C ,Fisher) (Vo)
(Vi) (100 mglL) ,
224 nm 254 nm 1.8
1.6 -~ ”7-~\\\
3 PASC TN
! 6 M
3_ l 1.4 .5 ,'
= N
' 1.2f R PN
49.5 % 1 3 g
849% 4 92 %, 4  1OF o2
8 0.8 1 .
0.3 0.4 0.5 0.6
CH F1 54% O/C
4.8% F8 60% 7.6%, O
37.5% 28.9% H/C 1.05 18
Fig. 1 Van Kreveen plot of the eight humic acid (HA)
1.52,0/C 0.52 0.36( 1), .
fractions
18
Table 1 Vidd, conpodtiond characterization of the eight HA fractions
Hemental_conposition® (wt %) b
Sanples Yidd (wt %) c H N 0 Arometicity (%)
Frl 28.95 54.09 4.75 3.65 37.52 18.9
Fr2 33.43 56.21 4.67 3.86 36.35 21.8
A3 21.77 56.85 5.38 4.37 34.89 17.1
Frd 8.08 57.46 6.12 4.03 29.79 15.3
5 3.27 57.61 6.57 3.9 20.48 13.1
Fr6 1.92 59. 66 7.24 3.97 28.47 14.5
A7 1.37 59.68 7.93 4.2 27.97 13.6
s 1.21 60. 12 7.61 4.24 28.89 13.8
a. (asrand water-free) ,b.  BCNMR (caculated by 'C NMR)
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3.2
8 2 13500 2500 cm' !
—OH ;3000 2800cm ' C—H 11710 cm’* c=0
1630 cm* c=cC H c=0 2
2980 2850cm ' CH, CHs Frl F8 ,
(1450 cm™ %) 17100 cm*  CG=0
3.3 CPMAS’C NMR
8 CPMAS’C NMR 3 5 : 60 46);
0 56-108) ; 0108 160) ; 0160 185) 0185 220)'
3 30 46 Frl
, 330 , (F5 F8 5
021 26 30 33 44, CH; CH; (CH,) » (CH.) .
7 021 CH; 026
CH, 044 Fl F8 , CH, F6 Fr8 ,
, (CHy) ., 830
Fl F3 033 ,
26
28f0 171({16&’,250 173130 7%'585%‘//21
Fr8 v ¥ Fr8
Fr7 Fr7
Fré6 Fré
Fr5
Frd Fr>
Fr3 W
Fr2 "y Fr3
Frl Fr2
4000 2000 1000 200 100 0
viem'! 8/ X 10°
2 8 3 8 CPMAS “C NMR
Fg.2 Infrared ectra of the eight HA fractions Fig.3 CPMAS “C nudear magnetic reonance (NMR)
Pectra of the eight HA fractions
“CNMR 5689 Hatcher'™
, Kogel-
Knabner ' 030
HU™® ,
, ' [9]
646 108) O56 72 8104
( —CH(OH— ~—CH—O0 C ( ) o 595 108
, , Mao [5]
1D 2D NMR ,
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0108 160 3 0115 130  150)
00 185 ) )
23.6% 15.8%( 1), , H/C IR
0160 185 , A1 H8 ,
FTIR 1710 cm™*
3.4
4 8 7.7 K 22.1 K,
Fr5 Fro Frs
22.1K
JF7 F8 Fr7  ,3-x
) Fr6 25 4K
FrS 542k
Frd 196K
Fr3 144k
, , O/C C/H , Fr2 106K
(<15 K) , i - . ___ Frl 7.7K
' ' O/C C/H ! I/:lin =
, (>22K) ,
4 8
, Fg.4 Molecuar weight digtribution pectra o the eignt HA
, : fractions
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Molecular Sructure Characterization of
Humic Acids Progressivdy Extracted from a Peat Soil

Li Li, Ran Yong”~ , Sheng Quoying, FuJiamo , Peng Angan
( Guangdong Key Laboratory o Environmental Protection & Resource Utilization, State Key Laboratory o
Organic Geochemistry , Guangzhou Indtitute of Geochemistry , Chinese Academy o Sdences, Guangzhou 510640)
Huang Weilin
(Schod d Environmental Sdence, Enginesring and Pdlicy , Drexd University , Philaddphia, Pennsylvania, 19104)

Absract Hght humic acid fractions were progressvely extracted from a Pahokee peat il and were characterized
by terms of qualitative and quartitative techniques including elemental analyss fourier trandorm irfrared
ectrometry (TFIR) , ild gate “C nuclear magnetic remnance (°C NMR) , high performance size exclusion
chromatography (HPSEC) . This sudy denongrated diginct conpositional and sructura differences exised in the
eight humic acid fractions. The O/C atomic ratio decreased from 0. 52 to 0. 36 whereas the H/C atomic ratio
increasedfrom 1. 05 to 1. 52 as a function of extraction. This trend corregponded to the decreasng contents of
oxygerr contai ning groups and the increasng contents of diphatic groups. The gpparent nolecular weight increased
from 7.7 Kto 22.1 K. Moreover , the gructure of the aiphatic chain varied from anorphian to regularity indicated
by “C NMR. The study suggested that there might be two types of humic acid structure asociated in the pest |
exhibition, dement conpostion, goup gructure and ource material. Under eciad environments, humic acids
with different types can cexig in a sysem, which increases the heterogeneity of humic substances.

Keywords Peat il humic acid, progressve extraction, Fourier trandorm irfrared gectrometry , “C nudlear

magnetic renance , high performance sze excluson chromeatogrgphy
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