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NaOH BEZ 7) i&#k 50ml, £=E T 30min, %)E\ (3000r/min, 10min), HE L

* hEMEREEFRFIAEWIREGS 2070 5, RRARMELGRHBTE,E&S: 4880246,
AR — P BRI 2 R M HGRR 1R B bYW T,
BEZARE. 199148 A 18 H,

1) Lin Ronggen and Wu Jingyang, Distributions of total inorganic and organic phosphorus in the
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Fig. 1 Sampling stations

BHE® 25ml T 50ml AR AESEYNE, ANERAEA R,

2.48%% (Al-P) B9E

i Ads-P fURHE, i A 50ml NILF #&#% (0.5mol/L, pH F| NaOH FHZE
8), LLEE TR 1h, Bilo BUEK 20ml T 100ml ¥EMHE  CRRE A, T
REH TH P HERBAE L mEITERES), WA 25ml BF1 HBO, BK,d%, A
W ENE, BN HE RRB.

3. &8 (Fe-P) mhiliz

BRI AI-P BUTRKEE, 1 30% B9 NaCl BRI R (R 25ml, BLEHFELER
E#B), RIEMA 0.lmol/L NaOH ¥ 50ml (HRERMEEIRKE, BORIMNA lg
NaCl DA &), fE=E Tk 2h, #bid &, HiR 2h, 2008, B 25ml KT
50ml FEHEH HESENE, AN #EAR%,

4. AEEH (Obs-P) #INE

B2 Fe-P HJRRE, A 30% 19 NaCl MWK (B 25ml, BLEHFELE
EHD), RIFEMA 03mol/L HHERHNIAIE 40ml, FHMES, HIN lg NaS0,, HA
80—90°C jKrrh, Hit#E 30min, JA 0.50mol/L NaOH 10ml, #k&E#ikE 20min, A
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BEL, ¥ EREREA 100ml ZEMS, KREEA 30% NaCl BREFRK (S
20ml), BOES EEER—FEARRRED, HAES. B ERBHK S5ml F 50ml
SRR, INASBRREAK (H,S0,:HCIO,:HNO, = 1:2:7) 5ml, M HK—/NE}, &
B RIS, & HNO, fl HCIO, &¥43 @, A H,S0, HEMEITTE T, LAk
25ml o F 0.05mol/L H,SO, M A 50ml AEMT (FH Sml FENESEH
TEB)o ARG HSO, HIESI T &R BN, ARBEERR.

5458 (Ca-P) BIRIE '

HEGT Obs-P HTAMIMA 0.25mol/L H,SO, ## 50ml, ZEHE TR b, B
Lo B LSmIERT 50ml 2B FASHEN T, FRHEEERE.
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1. ERAFM
SRR R R TSN, BRFITFE L, BE1W
%1, Ads-P, Al-P 5 Obs-P 7EMBURL AN AREHE, Fe-P DITHBA RN &
CRE®, EAMERE, RALSESESARBERE, 2T P, BSEERAKN
FOBELARRBFOAE —8, B CaP SERB>HE>D. MERDOH
B&RME, AT CoP SEARMMN, Ca-P HEBER RS 0% k4, M7
EERRER T, BM 70% ZATe KULIIRBUR R X L % Ads-P, AP A
Obs-P; MBS LA R B & BREN RN ESE Ca-P, THEES Fe-P,

2. REARY |

SRR 10 M RRRE BRS B BN RIITE 2, ME2 TUEH,
RERERRRERET RS, GREELREMTLREG, CaP BESHATS &
— ARSI [81,110] SR ER S, MM KTERITRYR H A 3 i B WRm
£W, THBS CaP 5T 50% Ll ko BEBHITFMIBIEERY CoP ¥ s
9% 0 RILEMINKRAIMEANE Obs-PoFi AR EA Fe-P SEHH/D, Ads-
PS5 AP SRS BEAM— S (02—26%), Obs-P FrAMLERKT
Ca-P, & HREHBA 2.6—24.8%

M 3-3 20 4-3 B0 LTRSS, B CaP 4h, RSB SREA LHE
FEATER, FX3-3 205 43 200FA LIRS SRERR DT DS 7R
B BT AEAHENABEMROHE, X4 4 LERAORESRTESE, A
B0 RE LB, EXARAH FAMEERES, TANME. Ad-P SHaRR
T, BT CoP RENBHEEMARIS, HLEHELEBSENB—H 2 E %
Ho E 2 BALIEE Al-P, Ads-P F1 Obs-P # LIE T, SERAMRE . X
B (1] R TR (Fe-P + ALP), SRERMEEARREL.

1) % 387 B 1),
2) ERMEH, 1991, ERETZAMERPd SRNHSH 0L, BESHHE(FTD.
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Tab. 1 Contents of different forms of inorganic phosphorus in surface sediments
and granulometric composition of the sediments

5 BAr Ads-P Al-P Fe-P Obs-P | Ca-P Clay Silt Sand

11-4-59 | 107¢ 1.5 1.7 0.5 33.6 506 0.0 83.7 | 16.3
(%) 0.3 0.3 0.1 6.2 93.1

11-5-5 10-¢ 1.3 1.9 0.5 34,9 419 0.0 83.6 | 16.4
(%) 0.3 0.4 0.1 7.6 91.6

“12-3-5 10-¢ 0.7 1.1 0.5 15,9 270 0.0 29.5 | 70.5
(%) 0.2 0.4 0.2 5.5 93.7

12-4-5 10- 0.8 1.7 0.4 47.2 229 0.0 13.7 | 86.3
(%) 0.3 0.6 0.1 16.9 82.0

6-1-8%) | 10-¢ 1.3 4.2 0.2 37.7 454 7.8 59.5 | 32.7
(%) 0.3 0.8 0.0 7.6 91.3

2-4-5 10-¢ 3.5 10.8 0.3 101 390 57.1 42.9 0.0
(%) 0.7 2.1 0.1 20.0 77.1

1-2-5 10~ 9.8 14.4 0.0 156 375 65.2 34,8 0.0
(%) 1.8 2.6 0.0 28.1 67.6

5-1-5 10-¢ 4.4 8.5 0.2 132 388 62.1 37.7 0.2
(%) 0.8 1.6 0.0 24.8 72.7

5-3-5 10-¢ 6.3 7.7 0.0 95.9 385 62.3 37.3 0.4
(%) 1.3 1.6 0.0 19.4 77.8

6-2-5 10~ 7.0 8.2 0.2 123 387 67.2 32.8 0.0
(%) 1.3 1.6 0.0 23.4 73.7

9-1-5 10-¢ 6.2 9.5 0.0 118 363 57.2 42,5 0.3
(%) 1.2 1.9 0.0 23.8 73.1

9-2-5 10- 6.7 9.3 0.2 145 368 62.5 37.3 0.2
(%) 1.3 1.8 0.0 27.4 69.6

9-3-5 10-¢ 6.0 9.9 0.0 134 372 59.2 40.8 0.0
(%) 1.2 1.9 0.0 25.6 71.3

19-4.5 10-¢ 6.2 9.8 0.2 145 357 61.5 38.5 0.0
(%) 1.2 1.9 0.0 27.9 68.9

a) 5 R18 o BIRR 1989 4 5 A8 AMIMIR,

HRENIRY (>300cm) SWERBREHENNESHEF AR ZL, M
S Al-P, Ads-P &EBEEE, HXFREENFRDBABMAFEIEN. XM (1] EHREE
BRI WG KRB WE T RIS E AN RS ESBOEREEN.

R [10] BRI AL-P R Fe-P MEIRERISINM%{%, Krom F1 Berner &I
TALBEE VIR Z N, 6 & IR B OB I R, FF X MR RN TESER, =
PrERBOR N MM 5 RAOBORERY, ERIVFIFREERED, BTN LR TR
BEERLRR, TEAMEER U EARFEE,

S.ARHBARYPENEDE

H PR D AR R RL R 4T AR RIS 00T, 45 B L3 30

(1) % Ads-P, AI-P fiI Obs-P (Fe-P &EMAR, 7EE&RZEHHELBARK) i
=M, SRS XA RO ARG , t i EE TR R E R K, T
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Tab. 2 Contents of different phosphorus forms in deep sediments

S0 Eﬁ) BRr Ads-P Al-P Fe-P Obs-P Ca-P
10—15 10-¢ 3.0 3.8 0.2 60.3 450
(%) 0.6 0.7 0.0 11.6 87.0
15—20 10-¢ 1.7 2.2 0.2 12.4 459
33 (%) 0.4 0.5 | 0.0 2.6 96.5
60—80 10-¢ 3.6 9.0 0.1 40.4 334
%) 0.9 2.3 0.0 10.4 86.3
80—100 10-¢ 3.1 7.5 0.1 57.6 330
(%) 0.8 1.9 0.0 14.5 82.9
515 10-¢ 1.2 2.0 0.1 42.2 534
(%) 0.2 0.3 0.0 7.3 921
20— 40 10-¢ 1.9 2.3 0.2 13.4 455
3 (%) 0.4 0.5 0.0 2.8 96.2
80—100 10-¢ 3.8 6.1 0.1 35.2 372
(%) 0.9 s | 0.0 8.4 89.2
100—130 10-¢ 3.9 8.0 .|. 0.4 128.9 378
(%) 0.8 1.5 0.1 24.8 72,8
250—300 10-¢ 6.5 10.6 0.7 23.2 425
113 (%) 1.4 2.3 0.2 5.0 91.2
300—342 10-¢ 9.9 1440 0.0 1 96.6 426
(%) 1.8 . 2.6 0.0 17.7 78.0
BRESERHUE,

(2) Ca-P W HELERI, EREERRKERZBEANFTNEANER LR
o, ARG, XFLUERNHTERMIOEL T ZINT BB K AR R{LE
ETHREE,EHE Ca-P NEESHREREIRLBE)LX,

(3) MEMRERVEMBIERD, Ca-P MR BN ZEHARBSY.

Lo b, MERITE-T RSB AR EESHSZNE (>63um,63—31pm,
31—16um, 16—8um, 8—4um R<4um) SEZFAMNHEXARR (K4 RAUEBHE
Ei: Ads-P, Al-P 1 Obs-P FEAEFREXERE,HABCMNZAEEERY BENIEHR
KRR (RESE = 18), 1fi Fe-P 5 Ads-P, Al-P i Obs-P FEIEFHFRIMMAERR
Fo WHAZE Ads-P, Al-P FI Obs-P &EHMIXHE, Fe-P FRMIE; RZiEo Ca-P
EXRREHRERAN, CEHLERERSNBRESRE BENHEXEXR,

M%E 4 BEDLEH Ads-P,Al-P F1 Obs-P X EFETHERIARYH(<16um),
EAEMNNEEE<16pm NERNESEEFRIFNEHERXER, ME > 31pm BN
SBERFNANERRER. Fe-P TEEATHEBMA S (>31um), Ca-P SRBALSH
ERBAFNSERREERIFOBXXR, EMEXARBNOFS LTINS EEER
EET 16—63um IR LT, X—ERSBITHENERCE 3) BEEL—BHX
td—$ T ETHRET WINEE, CoP SREBEMFEIANERAR, BEH
BETHRPY.
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Tab. 4 Correlation coefficient matrix between different forms of inorganic pho.

sphorus and different particle size phases

Ads-P Al-P Fe-P Obs-P Ca-P
Ads-P 1.00000
Al-P 0.89883 1.00000
Fe-P —0.71814 —0.70436 1.00000
Obs-P 0.89000 0.90084 —0.53337 1.00000
Ca-P —0.06772 —0.11028 "—0.01178 —0.17652 1.00000
<4pm 0.77760 0.85724 —0.70561 0.80638 —~0.14917
4—8pum 0.79770 0.79066 ~0.62012 0.78002 —0.01973
8—16um 0.62303 0.75495 —0.53947 0.57025 —0.16126
16—31pum 0.24156 0.35655 —0.51925 0.07406 0.36867
31—63um —0.72665 —0.83287 0.61807 —0.74046 0.32881
>63pm —0.61250 —~0.64824 0.67752 —0.55074 —0.37526

WRBNER—FNE N BENELEESHSERNES RSB Z AT ZTEIFS
PLERLE 5o BREFWAERITREESLTNE (R F—ENERBeIMHER
TERIE TR R — B, A Fe-P 7EM RN &BE %, Al-P, Ads-P R Obs-P £
AMBN P EERE, M Ca-P NEEFAETHRIER YT,

&5 SREESHER"

Tab. 5 Results of multiple regressions

BHER <4pm 4—63pum >63um R
Ads-P 8.2 1.8 0.0 0.7859
Al-P 13.5 2.6 6.0 0.8619
Fe-P 0.0 0.3 0.6 0.7555
Obs-P 172 23.7 22.4 0.8064
Ca-P 170 346 149 0.6671

a) RPBERMA 107, RAFZHRAK, N =18,

L FAEARBARDPENHREEZVESROEILR

RETR( BB ERGE 6) XH, SR OHXKAFRY D TIHERLE
WSS EEHANKRARIREL—H, Ca-P NSRS RBHERIBMERS E
Al-P, Fe-P 8ff, HARZIEE 15 MFELEHEER, EbII0EST Al-P 0 Fe-
PEBAKEGETHEORRY, fi Ca-P HLHAONFNKREL, JLMERLRYHR
O S BIRIK XK, Fe-P, Al-P SEBEE ETHERZX KM% KITRY ,18
S F R IEHLBERE, Fe-P, Al-P 5 Obs-P EBE®, MK Ca-P RN SERI
(R EBTHHER 20% ), , ' .

L&A, AEMRTKEREARANBBREEES M. XTRUBEIH TR
KEEA, ERSEXRAEN, MRAEDS LB ETORBEBREZ EEESEEMEEE
Fo FERRMILB/KPEESENAEEDEBRER: KROEZEMNEKEERTRY
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BEER, SHEDEHEEREOE NS, FHLFREER KRR ER
% Fe-P, BB HLP LR Ca-P" % FTLL Ca-P HELHHT Fe-P —ED,K
Z Ca-P /DRYHTT Fe-P B—E %, XREHITRIRERERN Uk [7],[9] BLERE
R—WRAIFE Ca-P &8 /(Fe-P + Ca-P & B)SRENER X RARBENEHER,
A ORISR, B TRERKANEL RIIAEMLERENSEET Axd
HRE B ORISR, MR BB SR U H SR BRBR G 3R B0 ) 5 iy AR B B AR AT o

&6 RENRGPENRBEMESTROER

Tab. 6 Comparison of the contents of inorganic phosphorus forms in
different sediments

ARESTENBBENEE
B W B -

Ads-P Al-P Fe-P Obs-P Ca-P

HAOEENRB(E) 10-¢ 6.2 9.8 0.1 128 376
) (%) 1.2 1.9 0.0 24.6 72.3

B R CR30 10-¢ 3.7 3.2 0.3 64.4 414
) (%) 0.8 0.7 0.1 13.3 85.3

AAZHEE [10] 10-¢ 24 117 65 — 188
(15) (%) 6.1 29.7 16.5 — 47.7

JEECE D 10-¢ 0.6 6.6 14.9 43.5 119
'O (%) 0.3 3.6 8.1 23.6 64.5

emmer (1) 10-¢ 5.8 29.6 — 326
(20) (%) 1.6 8.2 — 90.2

[Eapi g vt 10-¢ — 83.8 519 194 197
15y (%) — 8.4 52.2 19.5 19.8

#t 4] 10-¢ — — _ — _
(%) -~ o B> 10-25 65-85

B BESHEREIREGH.
Y BRER 1987, MiARERRES RN BBOER, A E T IB e

—_—

=. /N &

L ZEFTE RS Ca-P 5 BEHLBERO KRSy, HikE Obs-P, Al-P, Ads-P #i
Fe-Po

2 EREBMBRILEA TR,k Ca-P DN, MEFNBA, #SEME, Ca-P D
MEPRESERS. ‘

. ERAMESES L, mREREERNENEN, RERLSEERREEHER
Z8o BRTETIL AP (EMREERETERILENT, EEHEER ROy
B, Xz B A EHBHEN.

4. RERXESHHNEROASHELIREANKYIEL, M5EA=6E, 488
e, AR ERZRHNARY AR A TAM ARSI ERBRS&SERE,H
ARG TR B BRI R 2B .

1) FI% 387 TUMIE L.
2) BREFES, 1990, BB BARTENRBERE.
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FORMS OF INORGANIC PHOSPHORUS IN THE SEDIMENTS
NEAR THE HUANGHE RIVER ESTUARY"*

Lin Ronggen - and® Wu Jingyang

(Instirute of Oceanology, Academia Sinica, Qingdao 266071)

ABssTRACT

Different inorganic phosphorus forms (Ads—P, Al-P, Obs-P and Ca-P) of surface and core
sediments taken from the area near the Huzinghe River Estuary in May and August, 1989 were
analysed. Some of them were fractionated into sand, silt and clay before phosphorus form ana-
lyses. Ca-P was found to be the major component of the total inorganic phosphorus, Obs-P the
second, AI-P and Ads-P the third. Fe-P existed in minor quantities. Except that the Ca-P con-
tent was highest in the silt fraction due to the existence there of mineral apatite, the contents of
all other forms increased with decreasing sample particle size.

Key words Huanghe River Estuary, Sediment, Inorganic phosphorus, Forms, Particle
size.

* Contribution No. 2070 from the Institute of Oceanology, Academia Sinica.



