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Phosphorus Fractionations in Sediments from Eutrophicated Lakes in Fujian Province
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Abstract: The role of sediment in balancing nutrient of eutrophicated lake has been documented in many literatures from
many parts of the world. In many cases, the physical-chemical and biological processes of uptake, sedimentation and reacti-
vation have been found to determine phosphorus concentrations in water column, as well as primary productivity.There have
been bloom algae in most lakes of Fujian Province in the past decade, especially during warmer seasons. After controlling the
input phosphorus from the total catchment, there is still little improvement in these lakes. Since there is few investigation con-
cerning sediment nutrients in terrestrial lakes in Fujian Province, this paper uses the sequential extraction and SMT methods
for extraction of various phosphorus forms in surface sediments of the Shanzi Reservior and of the West Lake. The results
showed that the contents of total phosphorus in these two lakes surface sediments were found to be 475.97 to 728.85 pg-g™
for Shanzi Reservior and 736.48 to 873.85 pg-g™ for West Lake, equal to the amounts of phosphorus in the sediments of eu-
trophicated deep reservoirs and shallow lakes in other parts of China, suggesting that the sediment might exceed the water as
a major source of dissolved phosphorus. Additionally, inorganic phosphorus was higher than organic phosphorus forms in each
sediment and Fe—P was the major phosphorus form in the inorganic phosphorus, respectively. Fe—P consisted of 35%~45% in
Shanzi Reservior surface sediment and of 60% in West Lake surface sediment, respectively. The low proportion of Ca—P frac-
tion in each sediment may suggest that most proportion of the phosphorus be from anthropogenic source.

Keywords: eutrophicated lakes ; surface sediment; phosphorus; Fujian Province

WK EERE PR ET N EZEN T2 G0 X e it 49 52 PR i TUBRPI xS B AR
—, B S EUKE E B IR BB IRK IR A R Z R, BEE DU IR AR A ek
IR TG R AL 3 R R O it A A R R T I D S IR W Y AL DU — K B 10 A w14 W B -5 7 AR, DR
Aoy, 100 P RR A e 1) R A (B0 PN 58 67 £ ) W] E AT K 3t SiE Yy b RES 15 5 T 5S4 e A Wl R A A BBk T T

%5 B #9 . 2004-09-15 o T A S R R B A e s
ESTE S [ ARE3E S T H (D0310015) : 6 4 2 & T A ﬁ/u:o&/\ =] E‘, ﬁ%?ﬂ\b\/ﬂ?\%lﬁﬁ E/J'ﬁ‘j‘:]q:ﬁ/‘ﬁﬁﬁl

# (JA03029) TR — K T ) A B L o DORR B 45 R OE S 8 1Y
ERB A 95 B PE(1972—) , Lo YR, EZNF KA LS JeRAEY A2 3O S 7E 1 22 LR R B £ % R B B A

HoBRAL A6 25 5 10 A9 F 5T o E-mail:iypsu@fjnu.edu.cn

B A a2 251 i I e OB v e 1) AN R A2



%24 B4 2 Y] & b B

e

1 363

IRBEA —1> 38 FAARAER 23 B 0 A T 6D R4 i L
A ALl KR 23 K S TR A B (HR ORI R TIL
B e W A R AIE S o DAL i AR SR P et o) £ 2 1 4
2 HOKE A A v 0 i 2 5 2 HE SR e R 1y SMT
TEPIA R ol 22 AR IO XA A K 2R W B IR
A K 0 N TV T80 2 = TURR W) v i W 25 AT 4y
P LN E , [ I A DU Hh B 5 R AIE e T2 2819
K, LI w7 KM B B SRR PR RIS %

1 FREXEHR

LT 7K P A F 48 348 BT g L 1994 AR T IR &
7K, 1996 AE4 5 Sy 4 P T R A 28 AR KR . BV
BAEE ISR 147 C~194°C, AERE/KSAE 1000~ 1 800
mm, A7 7K 5 A SN BEAR 43 A, P 227K 8 30 m,
P PEZS 1.06 A2 m™, 1A /K PRI & 8 SR A I B 5 | i
TR AR BUM Y R R, T A T YR
S L G PN A AR SR G A, K AR B T — e iy ek
o AH H 2001 4TI b W5 e R 2L 3G 5, Ui B K BT A
RRERA TS, B FAMEETS e AR T,
U B U T S B T3 S 1) 5 e AN 25 A0 o

PG I A M T 2 2 KU KRR e b 2 —
ETAERDIE . EREARIS A, KR 1.5~2 m, i)
1 TR 24 30.7 hm?, JEZA R 80 1 m*, AFFHA R
28.7 °C, Wi di i U T3k 4101 °C, AR K
1 200~1 700 mm, =34 75 K& 1451 mm™, Jg i) 7K 44
BEEF RSB RE A, BILEEIR  H R GE F
IR fEHE o Y5 YL U5 2548 1 3 #r , v 189 L U A0 ) 1
i J AR T TG KCHE A T W2 i I K T e ) 3
o Bl PH IR IR TR 58 1, & 805 , R 51K &
Ja KR R BEE TR B A B A R R ET
WSRAEAE, O A PR R WAL MRS B T g, N
R OB A 7K AR 1) 32 B35 Y g,

2 EEsa

2.1 HRERESLE

2004 4£ 1 AR IAFKE HEFE D (119°16.4°E,
26°20.8'N) L HL 3 11 (119°17.4'E, 26°23.7'N), Fg .L»
(119°18.3'E ,26°22.0'N), KM 1 (119°19.8'E, 26°
20.4'N)R A EADKAE, JF IR AR R R JZ T
TRY) DRt LR B B ORAF , HE £ A8 b 2 0, FE =20 °C
W URIAAT , 2 A5 TIRARME T 5 B0 IS DR A b IS B 3
AERE 100 Hfii . 2004 4 4 J3 WA J5 A6 4 JH PG 1)
FAEWIL 1#(119°17.08'E , 26°54.05'N) Fll 2#( E 119°

17.07',26°54.13'N)2 4~ 4. .
22 MBMEETRSM

R B R E TR RAE, X 52k
P HT 2 AR R Z TR TR AN
23 MBRMBHALESRIRRNE S

ASCR W5 5B < 7R IE S AP SR 1 42
B, 4 1 2 A NaCl s ik is 2~3 WK, (i e
IR HCR R TR R 10% LT o BRR$EUE ,
4 000 r-min™ .0 20 min, 53 25 [ AR, FH-B6-$T LE
0 S W 1 BRI AT — 2D R IR R Al
3ACEATRE B I E bR 22 R, K E S
W E R RIEKGHRAMY S &S AR e aRE
{7738
2.3.1 Bk

FRHC 0.25 g £ dh i 3 mL HR AR R , 10 mL /& 5 R ,
D Bl 1 o
232 EEHEWUI Bk

FREL 0.5 ¢ #:i,50 mL1 mol - L'NH,C1 #2 Bt 52
A EE F M 50 mL Hr i 0.5 mol - LNHLF $2 IR &5
A AWE; gAML A NaCl ¥ W0 V% 5 i 50 mL 0.1
mol - L"'NaOH 4 BUgk 45 5 A% 5 5ki& JH i A1 NaCl ¥
W RS i 50 mLO.5 mol - LH,S0, 41 HUES 25 & A5k 5
B it 40 mLO.3 mol L' #7B2iR 44,5 mL1.0 mol - L™
IR 2B L 1.0 g 3% 0 R B S IR PA] 8 2t 5 4 Sk T e
ZH PR, T 550 CH gl g kAL 2 b, in 20 mL
1 mol - L'HC] $2 B G HLRE .
2.3.3 SMT 43 %)y B8 12

0.2 g #£f N 20 mL 1 mol - LTHCI $z %% 16 h $2 1
TebLwE 11, 5% 8 F 450 C5 I b A k46 3 h, Jin 20 mL
1 mol-L'HCI #& 3% 16 h #£ A HL8E I FRE 0.2 ¢ FE 4
il 20 mL 3.5 mol - L'HC1 &3 16 h $#2 s IO

3 GRS

3.0 MAMEEAMTE

AT K 4 A RAE S RIZ DU LIRR R £, &
IKEEE VIR IV RIS 2 | 14 B0Rl , & /K it /b, 24 IS
AR RLIR . XGPS B Y45 SRR W, 1A K
4 A EFPE 2 A AR Z VT T L Si AL Fe o
FHF,Ca FHRARME,S JUR G — & tfil, W3k 1.
32 MRYPREEHESE

BT X SR VOCE RGP TR E /KT 1%,
A 2 0 3R B ] LAY 2 0.005%, 111 LU AT 7K )% 15 74 781
G JE 1Y SO0 2R 3 i o0 A AE 475.97~728.85 g+ g



364 S5 B < T7 N R SR AR U B A R A B 5 2005 “F 4 J]

F1 LFKENMEAHEREARENRYEIETEAN

Table 1 The major elements in surface sediments from Shanzi Reservoir and West Lake

PRI Si/% Al/% Ca/% Fe/% Mn/% P/% S/% C/%
Hi& 64.19 17.41 0.26 9.35 0.15 0.03 0.24 2.40
+HH 58.28 18.81 1.38 11.36 0.47 0.02 0.09 1.91
iy 58.06 19.18 0.76 11.71 0.34 0.02 0.14 2.68
K 57.92 18.86 0.49 12.14 0.37 0.02 0.08 1.69

VG 1# 55.17 21.18 1.10 13.14 0.21 0.02 0.23 1.91

VI 2# 53.79 20.69 1.04 13.69 0.24 0.02 0.67 2.61

. Coo RELAE BURE 1 0 & B AR AR 1 2 3 o
R2 WFKEMARRERROPEREHRSELR (ng-g)

Table 2 Comparison of various forms and concentrations of phosphorus in the surface sediments from Shanzi Reservoir and West Lake

A A7 K RG]
ER2 L i H 1# 24
B 475.97+20.6 659.28+25.0 690.88+34. 0 728.85+24. 2 873.85+34.2 736.48+26. 0
ST 6.53+0.4 536+0.8 6.70+1.3 12.34+1.2 3.75+0. 4 423+0.6
el 33.63%2. 1 51.60%3. 6 7421%6.3 52.7744.7 115.5446. 0 86.704. 6
Ak 208.93+9. 2 220.10+10. 4 267.96+12.8 291.34+8.8 551.92+30.0 454,67+34.6
T 23.19+2.6 139.30+6. 0 99.99+10. 8 89.80+4. 2 81.98+8.2 74.86+6. 1
R 186.20+5.0 187.40+7.0 225.70+18. 2 241.90+10. 2 75.05+4.0 80.01+6. 6
AT T 12.00+1. 2 25.02+2.6 10.02+1.0 22.10£2.0 25.62+4.8 16.0242. 4
R T 0% /% 97.9 95.4 98.6 97.2 97.6 97.3
oAb 1L 237.90+20. 2 425.69+10. 4 411.82+30.0 43721£11.2 721.20424.0 600.40+£24. 0
HHLBET 200.47+9.0 221.51%10.0 254.17£14.0 281.12+8.2 105.36+8.6 102.34+7.4
puyvall 434.17+20. 2 617.04+23.0 650.22+32.6 698.25+22. 2 813.56+24. 0 690.0+16. 0
ST BRI/ % 91.2 93.6 94.1 95.8 93.1 93.9
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Figure 1 Comparison the forms of phosphorus in the surface

sediments from Shanzi Reservoir and West Lake
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