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Transformation of Phosphorus Forms in the Sediments Under the Conditions of

Sediments Re-suspension
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Abstract: The change of phosphorus forms in sediments was studied and the possible path of transformation from mobile phosphorus into
refractory forms was discussed under the conditions of sediments re-suspension, using sediments and overlying water from the trophic canal in
the campus as material. The results showed that phosphorus release and adsorption had close relationships with the frequency of sediments re-
suspension. Various changes of different forms of sedimentary phosphorus were found under the conditions of sediments re-suspension. BD-P
and NaOH-nrP were decreased obviously, while Ca-P was increased evidently. The change of other phosphorus forms was little. As a result,
BD-P and NaOH-nrP could be transformed into Ca-P. Moreover; based on the formation of potentially mobile phosphorus( PMP) and
bioavailable phosphorus( BAP), sediments re-suspension could improve the transformation from mobile phosphorus and bioavailable phosphorus
into refractory forms and nonbioavailable forms; and the enhancement was improved with the increase of the frequency of sediments re-
suspension.
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Table 1  Basic properties of the sediment and overlaying water

- DO NH; -N BkE e i it AN VR R 93 50 %
WH pH . TP N

/mg* L, / mg*L 1% 1% <4 pm 4~63um  63~500 ym
JEJE 6.56 — 1891.1 mg*kg ™! — 82.33 9.85 14.24 83.55 1.98
AKX 7.49 3.27 0.313 mg*L~! 6.78 — —

1.2 W

1545 LA Cd = 17 ems b = 34 em)PE N IR
IR, A 3 AMAFDMA 1 4L, %5 N EL ~ E5. A5
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Fig.1 Laboratory equipment
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1 K5 E5 A5 SRR EG , B 00 e B rh JC AT A] 3 4 4%
JERVEABVTE, A T o8 2 RAS

R R UL VLI 25 mL F 78 7K, W58 o i 1k
IR 2R (SRP) FLE 85 (TP . BURE U KT EL R 5 em

Ak, BURE I A] A 455 B 36 #E 24 b J5 . I 3 K DO
pH B BB AR AL, I [N E 56 K AR TR . SRP 2R
B T e L €8 30500 5 5 TP R Pk 0 N 8 0 A, 6 1R
BRI | B IURE 5 284 8 R B (R TRT K 25
mlL, — € N5 , Ry R kb 28 ko, #h 78 25 B 1 /K 2 %)
FEZk .25 d J&, B E1 ~ ES W R e I, 08, BERE,
it 100 H M, 9 5 8 ES1 ~ ES5. BUR K Ve 5 0
ESO.
1.3 Rk

WS N T el o b b e T A R R AR B
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Table 2 Species of phosphorus and sequential extraction methods
IS PRI %
- Lt 1 CpH = 70, Y& ¥ 2.
9504 4 25 4 CNH, CILP) 1 mol*L=" NH,Cl % (pH = 70, & %% 2.2

by B0, U8, W BRI T AR SR

0.11 mol*L~" Na,S,0,/NaHCO;, %% 1 h,
B, IR, W B OK R

0.1 mol*L~" NaOH, $€3% 16 h, 5.0, 1T U8,
I 5 BRI Rl ok 1

BReE A AW (BD-P)

LG ABECALP)

I F20 Eis R R 43 NaOH-TP

H AL (NaOH-raP) NaOH-ntP = ( NaOH-TP) — ( AL-P)

0.5 mol* L' HCl, #& % 16 h, 5.0, i ¥E,
I 5 BRI ol ok

BRI 550°C 958 5 ho 1 mol* L' HCL, IR 3%
16 ho 50, T 9E, I 5 PRI R TR

455 B (Ca-P)

FRIE % (Res-P)
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TR 105°CHET 12 h IR B R, A LR
FEME XN 550°CHIKE 2.5 h I liER k.
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2.1 JERVE VRN LA K R R B 1 R

2 WoR, B 1 d, & L0 B UK SRP M B 3
BB 2 ~ 6 d, 75 TOL K SRP W) 2 353
B AE5S 6 d 43 sllik B s R AE . IR Te BRI IR (25 2 ~
6 d), El ~ ES 77K SRP ¥ FE 1 ¥4 43 il b
0.179.0.204.0.215.0.212 1 0.151 mg*L~" . iX & W],
JE U T BV AR T B8 ()RR T, 3X 55 43 SCHR 1 158
gh gt — gt (3R B, SRR R AT R,
DUt 1 R 0 /N, 0 B1 BB 7K SRP K3 4E
FART E2 ~ E4. N 7 d BRI 45 0, % 100 7K
SRP RS 2 R B2 7658 9 d I KM . 7
IIATED, E1 ~ E5 A /K T SRP ¥ FE~F- 2418 43 il b
0.092.0.11~0.119~0.114 F10.13 mg* L' . "] LLF HH,
JEE VR TRV EE T B el L KRR IT R, O AR
Ve TF VT BB, U)X i 1A F RO, T T e
ANEVFCES) s 1B 7K W i 1 W 1 3Rk B 0 8 v TR
Ve T a7 1) 0L SR L, ] e 5 e P e T 3 3L
K TE A USRI 5T G N O, ANk A AR
AR LA B 5 Y 5 35 [T 1R b = i 153, 5 R
TR YRR B (1) & Ja ok W B T LS Ve R R N T
RGNS B, AR AT R Y Al A7 K I8 i
PEV I LA K53 /I oy A WL T i A, B8 T &
S5 IR R BT 4 A, R PR RE T80 A= i . an 1) 3
Fis, TP R4 U SRP — 30 B AT, E1 ~
ES 7K TP ~F3I4H 73 51 4 0.255.0.295+0.285+
0.265 F10.291 mgeL™" X5 Al 1 & LOLRTeF:
mn P A HUR &, ESL ~ ES5 AL B 4
M 7.89%8.24%8.16%8.2% K1 8.98% . 7] LA &
th, B TR Ve PR AR )38 00, A AT 5 W) P
%, H I R e SR AT %058 55 1 IR B B8 7 1) T 5E TB
BIVEACYIRUK & A (Fe, OO BN, 1
TRk TR I 0 ol R W B e 00 . DAL, TV P T 7
O 7K ARG 8 (1) 3 7% A B Yl () s
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3), X 51 2 A 3 b7 7K e B 3G A — 3
2~6 ), [FI IR BH , R V8 P BT 1 1E P V5 % 1) RE
ARG 3 T LUE H, EST S & 5T B A A
NS ESA T BRI K, ES5 B iR T R K
T ES1 H ES2, (H/h T ES3 M ES4. Ui W S 15 & %
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Fig.2  Variation of SRP in the overlying water under

the conditions of sediment re-suspension
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Fig.3  Variation of TP in the overlying water under the

conditions of sediment re-suspension
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2.2.1 55 A#ECNH, C1-P)

NH, CI-P A& ¥5 W% B 75 JC AUk 38 170 1) 99 &5 6 3
W 75 6 N IKVEFE S, NH,CL1-P /% TP M) 4.5% ~
9.19% (K 4, & 6 LA & BN Ve T
BIF AT, NH, CL1-P/TP W 5 3¢9 n, KB 2,
BE 5 7 A R 1S 1, NH, C1-P/TP 5 F Bt %, 1t
H] NH, Cl-P #¢ ¥ AL il e T A%
2.2.2 BR&GAB(BD-P)

BD-P & 45 AR B X5 A ) 45 & 1, 4531
JEGE TEA I 55 i TR RE M) (Fe, ) . AE 6 N IRTEFE
miH, BD-P 5 TP (1) 48.24% ~ 58.17% (Kl 4), &
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Table 3 Effect on the phosphorus forms under the conditions of sediment re-suspension/mg®kg ™!

L e TR TP NH, Cl-P BD-P Al-P NaOH-nrP Ca-P Res-P
ESO 1891.0 85.0 1100.0 120.0 225.0 295.0 66.0
ES1 1622.51 99.60 816.73 129.48 119.52 373.51 83.67
ES2 1520.08 85.34 788.15 115.46 125.50 321.29 84.34
ES3 1393.43 79.68 692.23 109.56 121.51 318.73 71.71
ES4 1277.89 117.42 616.44 73.39 122.31 283.76 64.58
ESS 1482.14 104.17 719.25 94.25 163.69 317.46 83.33
120 (AR AR BEAR 71N, UL AL-P B4k T REPE R/
a 100 7 4C1-P mMBD-P B Al-P BNaOH-nrP 0J Ca-P O Res-P .
S5y H H H R 2.2.4 A HLIZE(NaOH-nrP)
% = NaOH-ntP Bk 4 & 5 TR A B, L0 4L L&
BE , . . e L <
E X 40 TERCAEVE R R o] LA AL R SRP RE M 2k . 7E 6 A
< 20 NN
0 l l . J Lk JEIEAE it NaOH-neP &5 TP 1) 7.37% ~ 11.9% (]
ES0 ES;% 2;53 ESs 4) . BE A J6E Ve T8 V7 9 2 1) 48 111, NaOH-neP 25 5 LA

B4 FRBSHESBTHRESH

Fig.4 Percentage of different phosphorus forms of TP in the sediments
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DL BD-P/TP 238 I, HAS A B2 80K 3t
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JE G 5 B F A I AN [\, 3 3R e BD-P
AN, B T DLHE T BD-P (LI FE . ES3.ES4
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HRHB I B A WA 553 S M) S A, AT Fe*
R Fe?* 5 IWIMAERE BD-P & AERE I RIA ES3.
ES4 1 BD-P % & W3 T B ES1.ES2 Fi & iF %,
RENBHASTEREEN, SERENHEET
A, AT DUERE Fe?* 1) Fe' Bk, JRIE I Fe,,
HIE 1, A8 BD-P (KR 78052 244, R I A ES1.ES2
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PR T B K SRP # Fe, W, BT A R
BD-P. 1 5 81 JE % BD-P (1) SRP K5 T 7 7K
AN, B0 ECYE T NH, C1-P+ BD-P LA % NaOH-
neP B AL B IR 5 X BRI, A6 5 1
K SRP W FE R 0 N FRCE 2D,

2.2.3 BHEAEEBEALP

AL-P & 6 P 2 188 i A% A M 2 fe /N 1R — .
4 JIioR, 78 6 AN ettt AP 5 TP 1 5.74%
~7.98% . JEe R BIFIRAE T, AP & & & Al-P/TP

J NaOH-nrP/TP 2 N B 3B NaOH-nrP & 2E R
Ji FE AL SRP #EN EE K IR RIF AR, (i
NaOH-nrP B0 2E (1) SRP 22 5 Fes Al Ca %5 42 & &
TG K G A A DA R TEHLURORL & A=
VB PR, BT 7 Ak S B, aE T 4 46 S BD-P.
Al-P. Ca-P UL X NH,CI-P.

2.2.5 WEGAEWECCa-P)

Ca-P F ZAHE B A4 45 1 ( ACa-P) FI ¥ 8 2 %
(Det-POM®, [7] A1 A 45465 5 1 15 il MR AR TR o 110 425
PR . Ca-P BN Ny 2 ME R TR B, X K A& SRP 1)
TR IR AE 6 AN IRVEFE M, Ca-P Y TP L
B 15.6% ~ 23.02% (Kl 4) . B A5 T & 77 40 22 1
0, Ca-P 7% 5 M Ca-P/TP 5235 W 48 & # (5% 3, K
4), ULBH Ca-P 1T L5 V8 T V7 A X R % V),
L, EST Ca-P 38 niE K . fAES 45 6 S B 2 Bl ]
ST, SR B R YE TS RS T S R K R
FRJIT TG 5 00 55 A 1 81207, 1T TS o A e 2 . 1) 1 R AR
FHE S b K A JE B DL U P NH, CL-Ps
BD-PLA & NaOH-nrP B J5CH K 1) SRP. HH I AT I, i
T T BT BB (1 20 485 19 19 A4 RS, 2E 1 o o 4k 1 B
YEH AR AR S e 1R
2.2.6 5REE(Res-P)

R Wl A I\ Ay 2 MR RS o, F BLZEWE 1Y 6 b
TS TP R i ol 1 5 e /N L6 b 3 7K 1Y) o ik v LA
s AR 6 MIRVEAE ST, Res-P 5 TP 1 3.49% ~
5.62% (Kl 4).

MEL 5B RT LU, AR 255 2 [R) i S A7
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L 5 2 BD-P Ol I RS BT A% Ak B SRP S5, 5
Fe, & AEAGEZ W, 33510 E08T JE B BD-P; — J& BD-P.
NaOH-nrP ¥ A0 Ca-P. 73 4b, & B A5 2 (At ]
REA7 4 LA B AL 12 42, W BD-P+ NaOH-nrP #% 16 Bk
NH, Cl-P B¢ Al-P; NH,Cl-P %% 1t & BD-P. Al-P. Ca-P
S B bR T L AL R RN, 0 TR AR B A 1 RS i)
BN
2.3 RV BRI M S A RO IR R
MRV ARG PERE CPMP) 1 52 XY, 20 7 R e
T ARV 0 T R T A o ) Y B TS W R A s e (3R
4) .3 4 PR, I BT S PMP B3 TR, TR
i 32 5 TR V) P s V7 003 4 D) AH O . BB A IV T B T
AR IE TN, PMP 7 5 148 87 59 I, FLvT B85 BD-P (1)
AR . H PMP/TP 1 BE 5 JC U 115 8k V5 400 4% (1) 14
IV S8 9 /1 5 A FH TR U0 Ak 3 R ¥ 3 P 9l 1) f
RIS BE A B A (LR T, O HLBE A IS e 11 =0

AR IEIN, X R LA R AR R 2 38

PR O B XA B R A W () S R, B
BAP = NH, CI-P + BD-P + AL-P + NaOH-mtP"?" . W14 4
i Ve 77 5 » BAP W) 5 1 B, AR A
PMP ZRALL, 1 B JE U P 8 V7 1T DA 3E A= W A 0wt 1)
MERE AR W) R A W 16 3% 4G .t BD-P ¥ 5 & 0T A
BD-P 52 BAP 1) 3224 B4, 78 6 AN IRPe ke,
BD-P 7 BAP 1] 66.3% ~71.9% . Ut B Je P U5 63
{32 4 v) T BT BD-P (35 . Reddy'
AU I, SRP 5 Fe, WP I, 48 5 17 %0 1% 1) KF
B J) LT I, RV TR TR A T 5 Fe, JE R A]
Ae e KT R VB i 1k I, AT 3 B0 11 BD-P X
W1+ B e ) B3 AN R) L DRI e o] CAHEWT , ISV P B
AT DA P 5 1 [ 4k, 338 H AT 8 A 1 7K A PEDTER
AT H R, I HOGHE 0% 10 L s 1 B

TP EX.
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Table 4  Effect on potentially mobile phosphorus and bioavailable phosphorus by sediment re-suspension

g5 TP/mg*kg ™! PMP/mg*kg ™! PMP/TP/ % BAP/mg*kg ™! BAP/TP/ %
ESO 1891.0 1410.0 74.6 1530.0 80.9
ESI 1622.51 1035.9 63.8 1165.3 71.8
ES2 1520.08 998.9 65.7 1114.5 73.3
ES3 1393.43 893.4 64.1 1002.9 72.0
ES4 1277.89 856.2 67.0 929.5 72.7
ES5 1482.14 987.1 66.6 1081.3 73.0
3 i SN E PN
ZRlE

(DRI 2~ 6 O, KV FHFBIFIEL 1K
e R PR R TR T, 1A YR AR (1 R R B A S U T
TR 38 0 i B R S OB 7 d R0 4
HO, Y R IFAEHE T K 1 R AT A
XA AR FH B JEC e P Ak o A 1 348 o v 5

(2D IR T & 7 A B AT T A W3 5
JECYE P VE 45 5 BD-P NaOH-neP 119 55 5 9k /b, 11
Ca-P ¥ 75 5 0 & 35 3589 11, 3 H. BD-P. Ca-P & B HH
R V6 T V7 AR (1) 388 0 52 39 0 ¥ %, T NaOH-nrP
WA 4 AH B2 . B3 06 AT L, BD-P+ NaOH-nrP~ Ca-P —
Z A A7 AE W] 4 % &R, Bl NaOH-nrP [7] BD-P-
Ca-PHAUAIBD-PIA] Ca-P ¥ 44, [A] I 1 A3 35 ¥ 73 BD-
P AL BOHT A2 K 1Y) BD-P. JE Je 5 By AR 8k T AR N
P18 i) SR A Wl 6 1 DA R 2B A 3o i A A )
P AW, I X Rh L 0 E FH B8 e 15 B T

S X3
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