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Characteristics of Organic Matter in Different Extractions of Phosphorus Forms in

Sediments in North Part of Taihu Lake
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Abstract: The characteristics of organic matter in different extractions of phosphorus forms in the surface sediments (0-10 cm) from three
different regions of north part of Taihu Lake were investigated using the combination of high-performance size-exclusion chromatography
(HPSEC); three-dimensional excitation/emission matrix (3DEEM) fluorescence spectroscopy» fourier transform infrared spectroscopy ( FTIR)
and elemental analysis, and the relationship between organic matter and phosphorus 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 (188.5-256.6) indicate that organic matter in these sediments originated mainly from a lacustrine authigenic source, with
minor terrestrial contribution. The molecular weight distribution and fluorescence spectroscopy of organic matter varied 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: HCl > NaOH > NaHCO; » with M, and M, ranging from 4 983 to 5 873 and 3 642 to 5 065, 3 628 to 4 198 and
2334 to 2616, 3282 to 3512 and 2 249 to 2 380, respectively. These properties may suggest the composition of organic phosphorus and its
bioavailability differs in different extractions. The fulvic acid-like CE./E,, = 230-260 nm/360-470 nm of peak A or E./E,, =290-320 nm/390-
460 nm of peak C) fluorophore was predominant in these extractions, while protein-like ( E,/E,, = 275-280 nm/340-360 nm of peak B and E,/
E,, =225 nm/330-350 nm of peak D) and humic acid-like ( E./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. Moreovers the absorption of sedimentary humic acid from 1059 to 1082 cm™' in
the FTIR suggests that orthophosphate occurred in humic matrix.

Key words: Taihu Lake; sediment; organic matter; phosphorus
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Fig.1 Sampling sites in Taihu Lake
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Fig.2  Fractionation scheme of organic phosphorus in the sediment
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Table 1~ General chemical composition and distributions of TOC and phosphorus in the sediment extractions
i H M Y G
TP/mg*kg ™! 1691.2 830.0 440.3
P./mgkg™! 1496.3 666.1 295.6
P,/mg*kg ™! 194.9 163.9 144.7
TOC/ % 1.94 1.38 1.06
TN/ % 0.19 0.19 0.14
C/N 11.9 8.5 8.8
C/p 256.6 217.0 188.5
Pi/mgkg ™! 474.2 (31. 7DV 228.4 (34.3) 52.3 (17.7)
NaHCO; P,/mg*kg ™! 11.0 (5.6 9.3(5.7) 8.6 (5.9)
DOC/ % 0.4 (20.6) 0.29 (21.00 0.27 (25.5)
P,/mgkg ™! 909.5 (60.8) 357.9 (53.7) 175.8 (59.5)
HCl P,/mg* kg™ 63.9 (32.8)V 42.6 (26.0) 41.1 (28.4)
DOC/ % 0.24 (12.4) 0.21€15.2) 0.17(16.0)
P,/mgkg™! 112.6 (7.5 79.8 (12.0) 67.5 (22.8)
NaOH P,/mg* kg™ 50.9 (26.1) 56.5 (34.5) 50.9 (35.2)
DOC/ % 0.83 (42.8)V 0.82 (59.4) 0.58 (54.7)
P,/% 64.57 66.1 69.5
TOC/ % 75.87 95.7 96.2
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VORI EEBOR AL x 10 M Y G
>3.5 2.7 42.8 45.6
NaHCO; 1.0~3.5 48.6 47.6 45.7
<1.0 8.7 9.6 8.7
>3.5 65.0 84.3 87.5
HCI 1.0~3.5 35.0 15.7 12.5
<1.0 0 0 0
>3.5 63.4 58.5 53.6
NaOH 1.0~3.5 28.9 34.6 37.5
<1.0 7.7 6.9 8.9
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Table 3 Molecular weight and polydispersity of organic matter in the sediment extractions

TR M Y G

P M, M, 0 M, M, 0 M, M, 0
NaHCO, 3329 2319 1.44 3282 2249 1.46 3512 2380 1.48
HCl 4983 3642 1.37 5873 5065 1.16 5820 4928 1.18
NaOH 4198 2616 1.60 3860 2593 1.49 3628 2334 1.55
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Table 4  Position( E,/E,,and intensity of the maximum fluorescence peak in the sediment extractions

L ‘iﬂ*ﬂ% FE RIR IO FKEAIOLIE FIF IR 96U
PRI A/nm FI/arb C/nm FI/arh B/nm FI/arb D/nm FI/arh E/nm FI/arh
NaHCO; 240/446 671.4 —D — 280/340 361.0 225/348 609.1 — —
M HCl 255/371 113.0 295/460  118.6 — — — — 360/462 81.7
NaOH 235/412 400.8 310/404  318.1 — — — — — —
NaHCO; 260/468  1066.0 — — 275/346 765.8 225/348 788.2 — —
Y HCI 255/366 72.6 295/436 73.1 — — — — 375/466 49.7
NaOH 235/408 367.9 315/396  359.1 — - — — — —
NaHCO; 240/448 6383.7 — - 280/354 302.4 225/332 422.6 — —
G HCI 255/358 203.2 295/438 88.2 — — — — 365/460 58.7
NaOH 235/394 286.0 315/388  332.0 — — — — — —

D3RR A R 25 i

2.4 EBAREE G IR TR TR A A A RN £ R R AL
RN T il NaOH 42 B 55 W 45 45 10 165 B

TR TS R 40 A S B TR R A
OHEAT T HPSEC 1% . 3DEEM Y61 « 1 41 % 1% Al



740 7N 58

B o 30 &

TR .
2.4.1 = BRI HPSEC (4% Fl 3DEEM Y6 i

Bl 5 iR s R (FADIf) HPSEC (i [,
oM, M, p 1E735AE2 113 ~ 2289 1583 ~ 1618,
1.34~1.41 ZIH].

Z 16

|

m 12

E o8

X 04

=

@ 0

I,

; —0.4 | | |

® 5 6 7 8 9 10

158 B nl Amin

Es IR FA #) HPSEC & iEE
Fig.5 HPSEC chromatograms of FA in the sediments

& LR 1 3DEEM E (B 6) T 2 AN 9 g, 28

W BRI ACE /E,, =240 nm/450 ~ 460 nm) 1 C
(EJE, =300 ~ 320 nm/420 ~ 440 nm) . Wolf 2" 7¢
WERERI PR 2 Louise WIUTR) HH B HE T (1) 5
FEHEREAE B A8 & I, NaOH 4 B VTR ) s L 1R
KA R ) s BLRR AR AR, 35 H 2 ANV, 3R 2 TR
WIC1.5~2 em) P UERILLE 5> 34 EJE,,: 320 nm/
400 nm> 275 nm/415 ~ 445 nm, MHEJEZVTRP(12.5
~13.0 e IERILL B B8 EJE, 320 nm/410 ~
420 nm> 260 nm/430 ~ 450 nm, K 5 %A 1) 20 J
THANUTCRIERIAS 1], R 2 DO b s B 2ok
PR B RN AR, 110 2 DR o 2 ok
YT REVRSC IR T, AR BT 2% 4 el b T ok, A T
T, R MG R TS YU AR Y vh s FL R ] RE TE 2 Mok
JEF BRI T RN X 5 AT /NS /P £3 Hi 11
ER AW A

E/nm

380

360

340

320

300

280

260

240 =

6 LT FA 89 3DEEM
Fig.6 3DEEM of FA in the sediments

2.4.2  THEIR I LA R G 2 41 B

3 ANV AR IO 20 A6 0% W 7, R B T i
T ORI A R R A S LA 5 S A WAL AT H B
3362 ~ 3385, 2924, 1657+ 1528 ~ 1543, 1452.
1219+ 1059 ~1082 em™ 7 Hihr, 762 924 em ™' Al
1657 em™ " Bt LT 5 ZL (WO, B T B K AL S ) Fi
BRI AE AL, IX 5 Al RO RTE 98 45 A — 807 8Kk
151059 ~ 1082 em™" Ak (1) W L3l o (154 =5 . IE 8%
12 6 1 Joe I SO oy — MR P A1 050 em ™' T A
FRERAET 012 em™' 7 B0 (KW AL . He 250030 1 AN
[F) A 9058 1149 J65 5L it 5 ol & 5 TR D vl SR AE RN 27 23 AT 75
H AT B 1000 ~ 1100 em™ ' R & 1F A2 4
JFT R R AR . BT DA, 3 — DX TR R TR T g

M-TTA
“‘\ T /_/"-—-H._A.-
1 -
\A}é 856 o 528 ?\}igl 082
3385 | 655
_’Y—HA /' - . /M%“H—M
aqy
\ /\14853 1 7138 /1537 12257 059
N
56y 2924 1639
i et _—_ T
'\ \ 4312\5-’6”1/030
s 872 172 1543
b 1657

1 1
3 500 3000 2500 2000 1 500 1000 500
HEjem™!

7 MARYH HA RIS EIEE
Fig.7 FTIR spectra of HA in the sediments



3

SR T 45« AL AT AN [ T A Wi G0 A7 LS AR e ik

741

W T IR 8 (A7 AT . 7K A TP AR AT DL I T 5Tt 3
W, Bl W] e A S B DT 40 1 S5 R R A R 4 2 — s i
D4 B 7 A M B, T8 AT ML -4 8 - 6 ot = 7T
ggﬁ#@[awz] )

VORI IR (s 3 7 B MR 5. 5 B ARG

EHNATURYIA L, KB TUR YW OR T C 5 s
%, M0 S 5 F A, 3X 7T B8 55 A X R ) o
BEATERAE, Bl S A LR AT R

F5 TREIBETIRYI P HA BITTRER LB/ %
Table 5 Comparisons of elemental composition of HA in different sediments/ %
B f C H N S 3k
Edku Lake 46.31 4.72 5.01 2.62 (8]
Latvia Lake 51.34~53.65 4.74~6.04 2.96~6.23 — (9]
Ludas Lake 52.80 7.27 5.64 2.84 L10]
M 43.02 7.11 4.21 4.92 EN I
Y 33.86 6.20 4.38 4.91 AW
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