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HCl - P I4E0 R 53 T FWIRE IR A& B0 30% — 70% , AR A NaOH - rP(16% - 40%)
1 NHLCL- /P(D. 6% ~ 10%); FH ¥ B & NaOH - 1P # NH,Cl - P #, 5 B OURRBEED 20% -
0% BRMEASTEHRNEESFSANEE -, 2 BEREREHHEHKZENM, E 10
- 30em MR R, BEEHERETMRER TR BE.
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HOREEMRANEEE IR EERE ERANHAORLETET ERESETHE
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B FRB H-L 5 8E T RIS R - KR ERCRIBMERT L, U
IR F 40 pH LR 70 75 R AL i 711 8 F 58 B B o RO B2
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1.1 ®5Rig
FOM T3 (120°10°F, 30°15°N) A& B g s i A6 A MR (R 1) K BE AR 5. 64k, 4
F B 26. 86km?, T KL 1.65m, BAKIE 4.80m. 3 1997 FELMER, A ARG WEN

VMM R 088 F BT 2000 - 05 - 15 BoRl BEECH AT, 2000 -03-26. 8% 9,8, 1965 44k, TEIT.
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Sicm, AR AR N 0.50mg/L, BBESEN 0.06mg/L, HP S 0.01lmg/L.
: 1.2 #H5HE
1.2.1 FEH H-LESHE2X Imol/L NHC,
0. Imel/L NaOH F 0. 5mol /L HCl 3f BRE#F7 b2 R BT
TBHEX 435 # B BB (NHLCL -~ 1P) L 838 1 45 9% (NaOH -
tP) S5 8 B (HC1 - rP) B 7% B B (Residual - P) 4310 s
H-LEFHREREIRENERBRERE I HANHE
SREENE A SENSERRENEE TR 4K
REEHAREMARE.
1.2.2 RERESESHE 1998410 A 19 B, AR
et FER(K 100cm, AR 6om) FFHGBIBLE (M H B 1) %
o " B EHEEELRE, E ISCTHE KB B LEAEE
) RREAEN B2, KR Sem B 1o A2, R
Station(H)  1:80000 (5-25m B)E 2em 2, KB (25 -0 B) & Sem /2.
SEMABREATH RS, HeRECEAE§E
B ER KRS ERaE
1.3 REREESH

BEAKN 10g ZHEAETHEA,102 - 104C FRBBAERINH 240, WEFE X,
B ERARTHREGHBEE TR, ESS0C TERMA 2L EHEHRE AERENE
&R,

1.4 BOSRAEAE

REFESBE 1z 26TF 50mL BOEH. A 20ml 8 Imol/L NH,CLREH, X AT
#H W E h(RBEBRAAKES  HRESRHTHES ) A5 5.04 8 30min (3000
#/min). BBRERR EERG, B A RESERBES TSR F NHCLNaOH, HCl £
AR, EEREZ 0.45um BT 88, A7 NaOH F HCHBXRUE , W 14 51 A NaOH #1
H,S0, ¥ pH & it MWGE ERBE AR e e ERmL s’ E5R L
4 WREE RIS, BRI RSN E SRS B AR MNE 0CERTH#T.

JeRE TR E R A0 E (R pe ) R N IR RS OB R R BEA IR, TS TE 550C TR
M 1h; %205 B 25mL 1mol /1. HCl ¥ A 100mL #EF M, B8 15min; RS AEB T ARE
HERE 0ol THEER D LHBRLEENE ERELAR.

RRENSBRTEINODREFERSHENSMEN L ERBHENARIENS. L LR
WM& BRI, W TR ERE.

2 AREH®R

2.1 RRMEAER

LEO0-25m) REBREKBL, BREMK. IS, FEEYR M ZHY TEQS5-
S0cm) 2R E, WA, WA BHYR 2 B RE (50 - 70em) IR ERBE,
B RR L YR Rk A BB B30, A 50 - 55em R AR B AR KEEYRY.
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RHEYBEHROZREREZE T ERANHESREN R KERG RS ED S
ELHIFHUMEERKENEETE.

REMSEHREREFETTEN, HEEN 7.8%AFEEMN S5.00% , K& 45m &
55em MK MAEEXWER(E 2). KEMBRALEHASMRENRE, £RELH R
FBE X TR 1952~ 1958 MK AEH B ME & S HRFERIRYE RN TS X.

BRI AENEESTHERDNAEEE. 0- Ve EANYERELTE
26.36% —35. 72% B E N P E, T4 29.53% ; £E 40 - 45cm A 45— S0cm PR H A
WEREE, 2 RIBIE 49.08% 1 55.12% , T 57 50 — 70em B XFEMEHR 17.34% - 7.42%
(B2) HXKBAEVIRYET FEETRRYOREL(AFARNAE R NEETHRAY I
AEMR M S AR TERRE 40 -50m BUESE S ROEYR ZRE SRURKT 50
-em B B, HEANEHEE X HHR AR KTEETSE FHREREAS
A B X BIUR T 8RR T RZ VLR (40 - S0cm) SAVURARA TEFA. 1953 - 1958 44
KA SR EIR T RA MM, A RKBR T B EREKRELHEEAY,
I CEMAERCER RRT S ENE SBRLUMTEBRANEREERIFESHENY
KEDRECERE R T MK B0 R A SR A 7 o4 R 38 ) . [l , 75 BTSSR0 S8 38 I i 7B L
HAKRTEERR-ARENREFELEBTEZREROAT . b TEAZTR LR RER S
RMREE , BBk, TR B A T it — 5 ) Rk i T R HA A

FHEE %) HHLF(%) LR (mgig)
20 40 600 04 08 12 16

R
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2 fMHANEESEARE GE BRSERHEMN
Fig.2 The dry matter content, orgamic matter and total phosphorus
in the sediment profile of West Lake, Hangzhou

KREERMNEESTSHERENRABS A TN ELEEOEXE 2). EEHAR
BB R BRI, % 0.15- 0. 16mg/g ZJH); % 60 —25cm 20, REREE AR M EAHHE,
HE 30 - 250m ERBIMEH 1. 65mg/g, FETLBR SN ZL R EREM 0. 74mg/g. 20 4L
70 FRAFHHF BT MABMILS| K TR LS, /B AFRUE RS, KRC AL
TREKWE, ZETAY PR R R BN HEL T BT
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2.2 REFHRSGESOEASH

RHIRESRESBEANF AL S SBHEME 3). CaC; - P(NH,CL-P)H & 8
2 - 100ug/g Z I, 7 BBERY 0.6% B 10% . B MMk AL ¥R % HCO; - Ca2* - TRIAL#
KNEERER EFTHHN19.97mg/L, TERTRENREHED. £EELEM pH(>
DHERET,BIKM COL- SR, KK oY EBEM L5 8 CaCO, WM RIEVLIE. K
JEPREZ (0 - 30cm) B CaCO; —P(3% — 10% ) B HIEEEME(F 1), BTEM Ca00 - P %
BTG MK e B S B e o p A AR (10

HANER (mg/g)

1] 0.04 0.08 0 0.2 0.4 0.6 ¢ 0.2 0.4 0.5
T T T T T T L —

208

B (cm)

40r

60t

NHC1 —1P NaQOH—rP HCl —rP

B3 EHERDEHRASSROEE M
Fig.3 Profiles of sediment phosphorus fractions

F£1 MWD CaCO - P(NHCl - PS5 BB E S I
Tab.1 Percentages of CaC0O; — PUNH,C! extractable P) to TP in calcareous sediment

LEREES HEBHETH(%) BEER
JA %4 Blakaren ¥ 10 Jkk[12]
97 Balaton ¥} 5-10 xk[13]
% Brielle ¥ 7-20 xHile]
%8 Wingra ¥ 1-12 XHR[4]
P EH(0 - 30cm}) 3-10 A

B8 (HCL - P) B R (Residual - PYHEL T IR BB FRZM, &5 AR EBAR
60% —80% . P S5E B A BTE 100 - 600ug/g Z ], 5 BHEHI 30% - 70% . 59 B (0 Apatite
%)M RER B S A LA NE AR X EA KRR RIS T WA RE R MR HCL-
PERRASHEE TN T EREEONMC B FRAWINT G , K b K 8 5 0 W

O REECED KA, B EEN R Y R E SURY - A R MR TR SEAT IR AR, 1990,
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BopBENAERNERERE UANRBHNEANBERERR E84EPHT &
AT, - BRI ENHRS SERTHEEREY B, W 5 — 80 W& B+ R
BEREHD REph TAAR T TN EEEANRAERT YR, EARSGTHYRE,
FAAEWRENE L MR ERE.

NaOH - 1P ZE/E VB BB T AT 5 A9 L1 16% — 40% , S B 1E 26 — 600ug/g Z[8]. NaOH -
TP MR A ERBE SR ISR VLS B L R L. TR IBAY oH FLE S ER B S
£ FeO(OH ) W Bff T T 1% M 2 6 S BRI 3 .
4.3 ERREERNLEH

R RBIEE Tt 4 iR SR (Labile) , BN ET S5 B F B8 R 4 K 3635 14 38 53  Refrac-
tory), BIZ & 5 g sl

Hieltjes I Lijklema % CaCO; — P BI NH,Cl S HBE B F W XALA 5 8¢ s Williams %75
PR R & B NaoH - 1P 55 U8 7T B RS R U AR B L BLAF OIS0 A R R 603
HRERED CaCO; - P.Fe&Al-P M B A B AL, i£ 5 Bostrom MR BEEIBOEM
Pserner &Puckso! (58T B A8 B BT B R A1 T 2RI ERA RSB A —F.

BEEA SN, AWEREERNTERAS S AEFRNES R 30 -600pg/8, 49
SREBHEEREN20% -40% (B 4) AEARR BEFRESNEEATAR S ERER,
FENHME 10-30em E.
4.4 FHERNEEFRERET

Bostrom & Pettersson il id TR EMHI A T
BERESRESTWHERES, B TZHARER MK
EEBILE . B — MU Fysingen ¥, Skarsjon ¥ (F
) MRKER/ILEFERMAEEZATHTHAEHER
B (B pH=10), X K HAIX B 4 NH,Cl - P HFiR
£, NaOH - (P, Bl Sk B H S B A A R RAL. £ =
2 Finjasion 1, KRR HLBAM NaOH- P 5B, 5§
BRUNERHTAEER . HR pHABET R ERHA
HEEBRMESR . Vallentmnasion ME N T ERAWMER,
AEMTRAGTHERBREEHMARM, AAZELER
By pHEMNE W, f % 2 TR, B NHClL - P HE M4 EHRRREHEDEES
BEAET LEA WM. (1:8.8%:2: NaOH-1P + NaOH-+P)

BRI S AT PO TS ERZMEAE B4 Profies of Ibile phesphoous
BUBHIARFE—E2Rr HE JERERHN in the sediment of West Lake
NH,Cl- P #REHHSERN, R R G REH AT
S mE et B /R E G AT pH AR ESHOH A, KB THNKRERH B
" (Saturation Level). BE(0- 20em)ER Y NaOH — P 4 MR T 59589 19% —36% ,pH
AR £ SR RBEA PO R O BT E  AREE - FESNHARHESN
48 W BT B X (Microanaerobic Zone) , TE 8 463E B A A5 T 200mV af, Fe** 335 R i

BER(mg/g)
09 0.4 08 12 16

W (cm)
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Fe* S BEBNEN; S - FH, ARN R IR S EREABNES S, RIE LB K
BEEGENEATREARREQEREAILERZRM NaOH - P K. Hik, &
EF8% pHMEBE F,NaOH-rP B EH S B ERME, Rl BRTHOBEER X5
HHEASTRBOTRKES R ELAGRNOS CERAN, HHTHRREROAT
pH I8 B B LAk aE IR i (7 AR W, (EL X R o< 14 B) R B ) 2 BlE % 2 (0~ 10em) NaOH - 1P
SRELPINEETARES (R 2.8 3).
£2 FRXR SNBSS FAS M L
Tab.2 Comparison of phosphorus fractions of different lake types

NH,CI-:P  NaOH-P HCI-rP KB
AmERRAN ArER (%) (%) (%) (mg/k)
B Skarsion #1711 RHH 0.4 20.6 23.5 1.30
FH% Fysingen #/1 1 HER 0.6 2.0 26.9 1.43
B& Finjasion ¥/ 11 TER 1.6 49.0 26.7 2.40
4 5 ] Balaton ¥/ 115 FEMHA 9.6 7.2 41.0 0.53
B Vallentmnasin /0 ES ¢ 7.6 14.2 17.4 1.81
B EH(0 - 10cm) HEH 6.1l 21.02 - 49.97 0.85
M T8 (10 - 20cm) BER 5.31 31.37 42.90 1.28
Fi M T (20 - 30cm) wHE 4.45 28.86 38.26 1.46

5 &G

ARERNGEERYBEZEAANBRYNSEE FNEMERNEE SRR SH
PAERRE B R B AFTHTT SIS, 2R TR ENETE.

BRI B85 BT 155 - 1647pg/y 218, A SEER A, BT RE(25 - 70cm)
HREEFEERETES BN, ZEXZEEENBE. HP, 10-0m BREBER  EHER
AR ME S NERHBEE NHCl - P # NaOH - P IR, A 5 SN REERKN 20%
~40% , F B 30 - 600pg/g ZF BT TRBRM. SRR BERAMLIES T
H10-30em B. BRAHNFEHATERENZEE TR TSRS REE THE REG
BB R, KRB B A B AR T R B A R AR SRR AR R BT R
FUAHAREFC A TROBE, BXHREALRBEEETERBI AR — 5 R
AEESHENRIFFERET MBI

BRIF SR R B BN, AR R A 0 0 KR M R 7=
EHELHAROSW, EEXHARMFEEFEAUT LA FE.

()RBA SRR AMERRET NHC - P B CaCO; -PH T REFHHFAE, R
BRTESSRTHEARKAEKR BT Ca0O0, -PHBRMART, BEER E—FHEL
HEB T RAFYE—5 TRHAARKKE;

Q)EPHEHRAE INEERAKRNZFEE, R EHENE S 8 KYK
A% MNER T ESRAN—F B (URE S Bk ) Rtk e
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HIEMAE N AN EYE, SHER— NSRS ERE R RIS LR R R

(3)PTHATF &R FARR A IR . 0 IR VR A S A M1 2 I P 0 A 7E 10 — 30em |2,
EBEENT, RUHELEES LA 5AEFE ERE MR AREaXNB &g ST
BEMLT 8T XABLEREEEHE TR MHUIARTESE T ERORE. F5%IE
5, BKHIE SO% MM ERHENGRERERERFNGR  ELTERLFENERLT,
600kg /hm’ B A 40 25 97 5 1 (5 &% 9 B WK 2 40em.

EYMEREXENETKBESFENRERA, EXERREE VAN, EFESHEY
ZHNABDEFEZ, NARE LA RNHIE SRR FL2FALNEERAFE, RHHA
HEEHEFWRERABEN T EZRIN LR,

AUEE PR R AR S SR AR S R E T RN R NER. B TH
A NEMHE, SR YREEAE RESORE RAKRSESTEERYANER.
ELW FAH THREBLEY R, EELH WA BT R SRR LERE Y LEL.

B ERAHSHAGLIR P BAREKRTELRER LAE FELFL N5
REAWARER LS LER Bz AR P E¥, £k
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Profiles of Phosphorus Fractions in the Sediments
of West Lake, Hangzhou

XU Jun
( West Lake Authority, Hangzhou 310000, P.R. China)

Abstract

A 70cm-sediment core was collected from West Lake, an eupertrophic lake, Hangzhou, P.
R.China. Samples were studied by the fraction procedure of Hieltjies & Lijklema (1980) tw ob-
tain the phosphorus fractional profiles.

In the sediment, the largest part of phosphorus (30% —70% ) was bound to calcium, while
Fe&Al bound P (NaOH - rP) and loosely absorbed P (NH,Cl - rP) holding about 16% — 40%
and 0.6% — 10% separately; labile phosphorus comprised of 20% —40% of the particulate phos-
phorus at the time of deposition. The vertical distribution of P fractions and labile phosphorus
were similar with that of total phosophorus. In the deep part of sediment the contents increased
with the decrease of depth; the peaks all appeared in the layers of between 10 ~ 30cm; while in
the upper layers a decline with depth was presented.

Key Words Waest Lake (Hangzhou), sediment, phosphorus fraction



