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Abstract

The characteristics of phosphorus forms in sediments of degraded coastal wetlands in the Yellow
River Delta and the effects of temperature, pH, physical and chemical properties of overlying wa-
ter on phosphorus forms in sediments were studied. The results showed that the content of iron
bound phosphorus (Fe-P) in different forms of phosphorus was the highest, and the maximum of
Fe-P content was 971.7 mg/kg. The content of closed form phosphorus (0-P) was the lowest, and
the minimum of O-P content was 260.1 mg/kg. The average contents of Fe-P, Al-P, Ca-P and O-P
were 683.7,400.9, 331.6 and 287.9 mg/kg, respectively. The content of Fe-P increases with the in-
crease of temperature when the temperature is less than 20°C. The content of Fe-P decreases with
the increase of temperature when the temperature is more than 20°C. The content of Al-P increas-
es with the increase of temperature, and the content of O-P decreased and then increased with the
increase of temperature. The content of Fe-P decreased gradually with the increasing of pH, and
had little effect on the content of Fe-P when pH > 9. The content of Al-P and Ca-P decreased and
then increased with the increase of pH.

Keywords

Yellow River Delta Coastal Wetland, Sediment, Phosphorus, Influencing Factors

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

M BB AT T2 R Dt H S NI EE SR R R R, B 0 A BR AR I A AR E[1]
[2], 11 ELA [R] 9% 3t 2 L TCRR W B8 2 285 F0 70 A1 5 A0t AN AR (] o S5 g D0 980 ol L 980 X SO AR W B8 2 25 0T 98 R L »
WESBN SRR, JFEE 2R REH K AR, AP & &0 4.08 mg-kgt, HBEFE T
JE DR LR KM K [3] o [R]— @ A [A] X SR TTAR P o A BN 25 TR 2 W I 35 B 2 S B AR, AR S e AT
RV RIURL AL RS2 S i Fe A B R 2 7, LR EpLIE S B R 42.24%~82.04% [4]. SZMTTRAY
HH RS TR ALK B 48 N AE M AME R RIER, I & B SR . BBEOKIOES . BEIRIRE .
[51 61171

PO = N XA ER ARSI 15 T AT, AR SRR EE R AL T B, S B B B S
AR DIRER R TR B4, X TaRA I AR B SRR AR T, HAT 7LD Bk, BF5E
IRAG T R AR TR P BT A & RARHIE, IR T AMER T ORI B A RS2, X6 R A IR
MR RAEERTE L.

2. M5 A%
2.1 RIEXER

TR DX AT 8 VAT = A N RV M A A 2 10 km &b 1) B B2 IR AL TG SR AR 2 IR (1] 1), 5
AR 1 ha, ZKIEVES 55 0.9%~2.4%, pH P70y 7.9, 2% X8R A< Wi R iy 3 4 KBk AU <k,

DOI: 10.12677/hjas.2021.112023 157 LR


https://doi.org/10.12677/hjas.2021.112023
http://creativecommons.org/licenses/by/4.0/

X E

SEAEIARIR 12.5°C, G KEZ) 584 mm, AEZK K& 1800~2000 mm. H AT, %50 X #EKE ) 32 2
VIR
2.2. HEmMBTALEE

BTt 78 IR HOAL TN T, DO RS S U Y R TH 5 HOK B 10 BOK A A4ER 45y, HUFERS ]2 2018
F9H, FEMBANERESE, WSS, FRERTVEFEEFAE BRZM T RT, KA D4R BE
FEiERT 100 H R I, AP S RS ARAE T H 048R & H

2.3. SEWHE

2.3.1. MRS TEE
FIFH SMT 32202 JUR P 1 (Y] Fe-P. AL-P. Ca-P 1 OP [8].

2.3.2. REEHICIE
BRSO TEE R 240 T, R E T 8°C. 15°C. 20°C. 25°C 4 Ffiyh B v 4y Sl R B T 1140 5 3

EME R

2.3.3. pH {E#hIsELe
1/ 0.1 mol/L MiE A S BB S] pH A, 23l HFEE T pH ¥ 3.0, 5.0, 7.0, 9.0, 11.0

KA pH 1 R o
3. BZRE 7
3.1. MBYHPARE Ca-P FEFHE
DU Cag-P %8 Hc %, Cay-P S fe /b (I 1).Ca-P & B/ ME HILTE AL, Hr/ME N 231.4 mg/kg,
B2y AL TERR K DR B RV i i, AR T DURR I Ca-P FUR . KM HIRAE A5, B K{H N 416.2

mg/kg, BN AB TE KOG BRJEIRMER K, HA IR = £ CO, 2>, FIF Ca-P IFLE,
A4 1] Ca-P & &8N 412.1 mg/kg, RN A4 DTRWIRIZKE S, S REIEEUR.
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Figure 1. Characteristics of different Ca-P contents in sediments
B 1. SR AR Ca-P & EHHE

3.2. MAPhEMESTINBRS T

B AL S O-P IS BRI KAE (A 2), HR{EAN 348.5 mg/kg, [RATRH Al SRR R, %
B9 L, O-P SEMMNEZL. A2 1] O-P &&E N/, Hix/IMER 195.6 mg/kg, KA A2 52 KA J1HE30H1
KB ENVE IR, AFIF O-P AR, HARKME O-P FEMY, ZZFRREME N,
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Figure 2. Characteristics of other forms of inorganic phosphorus in sediments

& 2. iR AR S TS S 45T

33 mEMNBESZENTII

Fe-P &bl Il KL S B R T, BB EAE KA 3). HiEEN 8C. 15C, 20C.
25°CHf, HEAE N 568.5. 689.3. 925.4. 635.4 mg/kg. WRE<20°CI, Fe-P & & BEE Tl k.
BEAESEFRT Fe-P fEVIAIH AL R . 230N 20°CHY, & &84 925.4 mg/kg 18 F 5 KAH . IEE>20°C
i, Fe-P & &R & T %,

Al-P £ 5 BEWR B 3G RZ T K, BRI 5] VA R I KA R, (IR N B
4 320.3~423.5 mg/kg. H4IEFEHN 20°CHE, Al-P &84 4235 mg/kg i, TG IRE>20°CH, Al-P & 848
& T 0. ILI RV G & AR 15 CO. 2, Wi Al-P IR, Ca-P & 2Rtz T 11,
BRI, Ui B B AR B B R RN . O-P S EBEIR I RSB TREHA, X
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Figure 3. Effect of temperature on phosphorus forms in sediments
3. IREXRARYIBMES S EMNET
3.4. pH MBS EHIFE
Fe-P & ifiE pH MK, HEEZRHMFIE, LT P& 4). BHIEHTE 880~755.4 mg/kg 2
. 24 pH =31, Fe-P FEEIIRNE, HAEHA 880 mg/kg. fEPH =3 %] pH = 9 Ju[ll, Fe-P & &
BE PH F8G KL T RS R BORM, BN pH (B2 & i 5 AR S A BE S TG R, Fe-P LR EUD. 1
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pH =9 i}, Fe-P & &4 756.9 mg/kg i, FREE pH I3 K &R T, B K. Ui pH>9
%) Fe-P & & 52 A K.

Al-P il Ca-P & & ff pH HIIE RS FREfGH K. 24 pH < 7 B & S B0 N IR, RONERMEZA4 T,
EEMARE =4 — A AR D> AP Al Ca-P (UFR 2. 24 pH = 7 i, Al-P &1 Ca-P & 57N 285.4.
270.6 mg/kg B, pH > 7 P &&= SOREHE R, BN AT, K R EERR S 75 DT i A B
BT A SR, $K T AP AT Ca-P IR R . O-P &858 pH M Bk, (Hiaheuh, BA
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Figure 4. Effect of pH on phosphorus forms in sediments
[ 4. pH 3RS S 28980

4, &Eig

1) VBRI RS EROR, ORME N 2119.1 mg/kg, “FHI{E A 2029.3 mg/kg. Fe-P & &EKIFEME N
924.7 mg/kg, Ca-P & & HISFIME A 353.1 mg/kg, Al-P & & ~F118 4 380.0 mg/kg, A HLEE & &1 F1
B9 296.8 mg/kg, Bh&hAwE b RBEN 40.1%.

2) Fe-P Bt pH (34K & &k, Al-P #1 Ca-P & &R PH HU3E KS%e T, 4 pH>7 J5HN, O-P & &
(IBEAE pH B3 02 T .

3) Fe-P & BBl E A INIL & A NG R, Al-P & R BRI IZ Wi in, EEAE Ca-P
FREMAKR, O-P & BFRE T & TR a3,

E&UH

H 2R3 4T H (41601306); [ R K FAE GBI ZR 1% 50 H (201810449044) .
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