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Abstract: The characteristics of organic matter in different extractions of phosphorus foms in the surface sediments (0-10 em) from three
different regions of north pait of Tahu Lake were investigated using the combination of high-performance size-exclusion chmomatography
(HPSEC),  three-dimensional excitation/emission matrix (3DEEM ) fluorescence spectioscopys fourier transform irfrared spectroscopy (FTIR)
and elemental analysis and the relationship between organic matter and phosphoms was also discussed. The results show that the
concentrations of total phosphorus in sediments coincide with the corresponding trophic level of overlying water. The atomic ratios of C N 8 5
11. 9 and C/P (188 5256 6) indicate that organic matter in these sediments originated mainly from a lacustrine authigenic source, with
minor terrestial contribution. The molecular weight distribution and fluorescence spectoscopy of organic matter vared with different
extractions, whereas the differences were not significant between sampling sites. The rank order of the molecular weight of organic matter in
three kinds of extractions was; HCI> NaOH> NaHCO;, with M and M ranging from 4 983 to 5873 and 3 642 to 5065, 3 628 t0 4 198 and
2334 10 2616, 3282 to 3512 and 2 249 to 2380, respectively. These properties may suggest the composition of organic phosphorus and its
bioavailability differs in different extractions. The fulvic acid-like (E, /Em: 230-260 nm/360-470 nm of peak A or E, /Em: 290-320 nm/390-
460 mm of peak C) fluorphore was predominant in these extractions, while potein-like ( £ IE = 275-280 nm B40-360 m of peak B and E /
E_ =225 nm 330-350 m of peak D) and humic acid-like ( £, /E, = 360-375 nm/460-470 nm of peak E) fluorophores were observed in
NaHCO; and HCI extractions individually. Possibly indicates that the differences in the composition of organic matter and its decomposition in
the sediment from Taihu Lake are subjected to resuspension. Moreover the absorption of sedimentary humic acid from 1059 1o 1082 em ' in
the FTIR suggests that orthophosphate occurred in humic matrix.
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Fig. 1 Sampling sites in Taihu Lake
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P, 5 0.5 mol L. @ (high-performance size-
NaOH P. ) exclusion chromatography, HPSEC)
P., P.. 0.5 mol . NaOH Agilent 1100.
, R 550 °C 254 nm.
1 h 1 mol L. H,S0, 24 h, (PSS, 210-
P 1400. 4300. 6 800. 13000) (58).
3 (1H~3
59 (M) M) o).
1.23 Moo= hi D Ghi v 1
41) °C 5 i=1 i=1
h (GF F, Whatman) , MWZZ(hi /Mi)/Z)hi @)
i—1 =1
©) TOC . 0 = M, M, 3)
High TOC II (Elementar o » hi i
Germany), » M, i
TOC s
> P
50 mL 0.5 mol/L NaHCO; (pH 8.5) > i
b AR . | Nwcorr, [
K2S,08/H,804
S
50 mL 1 mol/L HCI o
3h, B0, i 8 > TP HCIP
A 4
l K1S,08/H,S0;4 - EZI
| zariommon | > Fk L 3
+ e
E— LN T
50mLO0Smol/LNaOH [ > Pi L » TP I_—_I
16 h, B0 B, i 38
™ pH 0.2 K38,08/H,804
K,S,08/H,SO4 %E’ lﬁ:ﬁg
v I > wEEme |
| zariommon | > 5% L
%
5S0CKI. 1h 50 mL 1 mol/L H,SO4, 24 h ‘@—T
2 P,
Fig. 2 Fractionation scheme of organic phosphorus in the sediment
) Hitachi F-4500 220~400 nm, En 300 ~ 550 mm.
. : 150 W Milli-Q
s PMT .700 V; > 110 (bandpass): , SigmaPlot 2000
E,=5 mm, E.,= 10 nm; : 3 (SPSS ) ( three-dimensional
1200 nm hin: . Ex excitation lemission matrixs 3DEEM )



736 30
NaOH 15  88.5%;P, TP 11.5%~32 9%.
min, 14 Po ’
, P,
@ NN cCN  Ch
® I mg 60 mg tn
KBr . IRPresting21  (Shimadz, Japan) CN 6.6, Clp 106.
—1
- ’ 4cm N P : chN cb
400 ~4 000 cm . 10~100  300~1300 . CN
; 100~1000 ,CP 1300.
Milli-Q cN®P  100°2:1 "3 TOC.
5 N . cN.clp
8 5~11.9, 188.5 ~256. 6 )
2.1 TOC.P )
. ch
1 3 TP , ,
440.3~1601. 2 mg°kg = TP P, TOC .
P .
295.6 ~ 1496. 3 mg"kgﬂ, TP 67.1% ~ NaHCOs. HCI. NaOH TOC
1 TOC. P
Table 1 General chanical omposition and distributions of TOC and phosphorus in the sediment extractions
M Y G
TP fmg * kg ! 1691.2 8300 440. 3
P,/mg kg ™! 1496.3 666 1 295. 6
P, g kg ! 194.9 163 9 144. 7
ToC /% 1.94 138 106
TN /% 0.19 019 0 14
CIN 11.9 85 8 8
clp 256. 6 2170 188. 5
P, bngkg ! 474 2 (31 DY 2284 (34.3) 2.3 7.7
NaHCO, P,/mg kg ! 1. 0 (5 6) 93(57 86(59
DoC /% 04(206) 029 (21.0) 027 (255)
P, hgkg ! 09 5 (60 8) 357.9 (53.7) 175.8 (59.5)
HCI P,/img kg ! 639 (328" 2.6 (26.0) 4.1 (8.4
Doc /% 0.24 (12 4 0.21(15.2) 0.17(16.0)
P, gkg ! 112.6 (1 5) 7.8 (12.0) 61.5 (2.8)
NaOH P, /mg kg ! 509 (26 1D 5.5 (34.5) 50.9 (35.2)
DoC /%4 0.83 (42 &)V 08 (5 4) 0358 (47
P, % 64 3 66. 1 69 5
TOC 1% 75 & 95.7 96 2
D NaH €O, -HCI. NaOH P,.P,.TOC :2) P, TOC
20.6% ~ 25.5%. 124% ~ 16.0%. 42.8% -~ Pi, P.
59. 4%, P, 3
) TOC P,
.3 P, TOC 22

64. 5% ~69.5%

75.8% ~9.2%,
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HPSEC 3,  NaOH 9%
) 2~4 .HCI )
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) ’ Table 2 Molecular weight digribution of organic matter in the
, 10%. . . ‘
sediment extractions/%
NaHCO; , .
X107 M Y ¢
= 25
.é il | — M-NaHCO, >3.5 2.7 2.8 45.6
8 | N — — Y-NaHCO: NaHCO, 1.0~35 48 6 47.6 45.7
% : —— G-NaHCO; <10 87 9.6 87
2 >35 65. 0 .3 87.5
g HC1 1L.0~35 3.0 15.7 12.5
§ <10 0 0 0
>3.5 63 4 585 53.6
3 NaOH 1L.0~35 2.9 3.6 37.5
g <10 7.7 6.9 89
g
3
F
- 3 Mo M, P
3
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E 12l — M-NaOH
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8 2616 .0
-
ﬁ 0 .3 e 1. 16~1.60 )
_3 1 L i L
® s 6 7 8 9 10 HCI e . 116~137 ,
{5 1 ) fmin
’
3 NaHCO,. HCl. NaOH HPSEC .NaHCO3 o 1. 44 ~1.48 )
Fig. 3 HPSEC chromatograms of the sediment extractions .NaOH Y ,
by NaHCO3, HCI and NaOH solutions
3
Table 3 Molecular weight and polydispersity of organic matter in the sediment extractions
M Y G
M, M, e M, M, e M, M, e
NaHCO, 3329 2319 1.44 3282 2249 1. 46 3512 2380 1.48
Hd 4983 3642 1. 37 5873 5065 L 16 580 4928 118
NaOH 419 2616 1. 60 3 80 2593 1. 49 3628 2334 1.55
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3250 , P 1. 67 , mm). 3
Y ,  NaHCO;
C 3. , ,
2.3 P, 2% (21
Coble' ™
’ .HClI
(24
By /E ’ .Komada '
E (humic acid-like, E /Em 350 ~
440 nm 430 ~ 510 nm), AV (Ex [E.=330 ~380 nm /440 ~ 480 nm),
fulvic-like, Ex [En=230 ~270 mm 860 ~ 470 nm), ,
C (visible fulvic-likes £+ [En=300
~360 nmB70 ~ 450 mm ), B
(protein-like, £, [E, =270 ~290 nm 300 ~ 350 nm) HCl
D (protein-like, E, [E, = 220 ~ 230 nm /330 ~ 350 , ( )
nm)' >, , A C
; B , 3
’ (tryptophan- (fluorescence intensity, FI)
likes E [Em =270 ~290 nm 320 ~350 nm ) C 4. A . NaHCOs
(tyrosine-likes Ex [Em= 270~ 290 nm 300 ~320 FI ) C
nm)* D . N:OH FI HCl 3~5
. NaHCOs FI . 3024
3DEEM € 4 ; ~788.2ab 3 HCI
5 s A (Ex[Ew= 230 ~260 nm 360 ~ 470 oo pH.
nm) . C (Ex [En= 290 ~ 320 nm 390 ~ 460 nm).B (E./ (31
En=275~280 nm 340 ~360 nm)D(Ex [En=225 rm /
330~350 nm)  E(E. [En=2360 ~ 375 nm 460 ~ 470
4 (Ex|Ew)
Table 4 Position(Ex/Em )and intersity of the maximum fluorescence peak in the sediment extractions
A /nm F1 /arb C/nm FI /arb B/nm FI /arh D /nm FI /arb F/nm FI /arb
NaHCO, 2401446 671 4 —b — 280340 3610 225/348 609. 1 — —
M HCI 2551371 113 0 205460 1186 — — — - 360/462 817
NaOH 235412 400 8 310404 318 1 — — — - — —
NaHCO, 260468 1066 0 — — 275146 765 8 2255348 78. 2 — —
Y HC1 255566 726 0543  B.1 — — — — 375466 49 7
NaOH 235/408 367 9 3158% 3%, 1 — — — — — —
NaHCO, 240/448 683 7 — — 280354 024 225332 426 — —
G HC1 255858 203 2 205/438 8.2 — — — — 365 /460 58 7
NaOH 23589 286 0 31588 3320 — — — — — —
D —
2.4 L (
NaOH ) HPSEC « 3DEEM
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Table 5 Comparisons of elemental canposition of HA in different sediments/ %
C H N S
Edku Lake 46.31 4.72 501 2.62 [8]
Latvia Lake 51.34~53.65 474~6.04 296~623 —b [9
Ludas Lake 52.80 7.27 S 2.84 [ 10]
M 43.02 711 421 4.92
Y 33. 86 6.20 438 4.91
G 4. 35 7.75 33 7.76
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