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Abstract: In this study, the amounts and forms of phosphorus(P) in surface sediments of Alafia River, Florida, United States, were examined

using a sequential chemical extraction procedure. P release from sediments of Alafia River and the effect of anaerobic/aerobic condition, or—
ganic carbon(OC) and aluminum(Al) on P transformation at the water—sediment interface were investigated via a series of indoor experi—
ments. The results indicated that anaerobic condition was much more propitious to the P release at the water—sediment interface than the aer—
obic condition. The equilibrium concentrations of P were 5.93 mg+L™ and 2.39 mg- L™ under anaerobic and aerobic conditions, respectively.

Addition of OC reduced the release of P from sediments to overlying water under both aerobic and anaerobic conditions without addition of Al.

It also showed that without adding of OC reduced the release of P from sediments to overlying water with addition of aluminum (Al), suggest—
ing that Al was able to retain P in sediments. The equilibrium concentrations of P in overlying water were 6.91 mg+L™ and 3.70 mg- L™ with—
out addition of Al under anaerobic/aerobic conditions, respectively. However, with addition of Al under anaerobic/aerobic conditions the equi—
librium concentrations of P in overlying water were quite low, closing to 0 mg-L™.
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Alafia J 4 F 32 [E 5 2 Lk M FP, 424K 40 km,
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L1 HRERESLE

2009 4F 4 H 30 HR R ARRE Alafia ]
Fishhawk JbRJZTURPEE L, TERFEGIR IR E P T
W = A AT RS . R TTRRY S KRR, 2
S, OB, TR AR R R AR BRI,
1z [ SE I % IR BRI SRR RS AR T
HERPIRRARAA R
1.2 SRR AIRR

FRSEARIR SV AR AR 1L HR,
RBERTEREA D WA TR RN
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AR, wEAO BRI A R . TE R NS N
RN SRS, IR B INAA MU, B8 /R 5
& BB &MT Alafia WRETIRYE RS
Rl 4 HERXT EEDKH#E TR, AR IR
BB SE KRS, PREMHRIE DO /NT 4 mg-
L BSHNBBRIER FIBERRHN ( CoH,0.Na ) , BN A 45 IR
K@ R (PAC) . Fra KRR T #H1T, dk
FABOTHILER 1, B F e 0 2 S miAk POYTHE
& bAEOKE) pH{E. B 1 d T4, 38— A4 H
KAE LR, ZJRHERE 2 d BUKARE 1 IRk REERN 10
mL, FERIGEKAE , 37 B ] SR b 785 B A0 25 B
7K, IS 30 min, RIIEHFT 30d,
1.3 A%

TIRYBHESREUT RS, ENIMNEASE—,
H R 25 B i SR F 3R BBGRIAN R AH R, 4 HCL AN

*® 1wt
Table 1 Experimental conditions

Wi WHE Atk £RS| KB BRE Ak £RA
i (DO) (oC) (AD || & (DO) (0C)  (Al)

1 + + + 5 - + +
2 + + - 6 - + -
3 + - + 7 - - +
4 + - - 8 - - -

1 : DO, +FRIFE, —FIRRE; OC, +FoR BRI ALk, —Fn R
T PLER s AL, FOR AN R AR , SR RIS R AR o



2180

BB EREEINEE R Alafia 3R )Z UTRYIBE R HOE I MBS

2010411 A

H,S0, #f Al FIAIRISEE G 0. AXSHeE -
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CDB 2Bk (CDB-P, i [ 2595 ) Fl HLSO, $RHU
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2 HRESH
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Alafia ] 32 2 TTER W 0 B 1 o e AR o 4%
TEABE S B ANER 2.8 3 Pt ARWF5E BT R TR
FKEREGR , K 20% , A HLBR SRR 0.4% , YUY
SR, pH HR 6.6, VIFWIBURLZ B AbRL 5 4
XL, BiE 95% , ByRb R KL & BARAR, 4351 4%
1%, 5 NKETIERYIAE ECES, LU 5], 72
TR PR TR S M PSR A R, DUAR ) SB0RLZH 8 A 4
W AR, STIRY BB 40%~60%, MK 2
W LLE W, Alafia W R ZETREY H G EZR SN
HS0,~P, & &A% 1272 mg P-kg™, H.yk /& NaOH-P,
846 mg P-kg?, T NH,CI-P & && /D, {UH 6 mg
P-kg', SHFMRIZVURYIAHEHLEL, Alafia W RZ VIR
Y S S BB E TR R R, SR
TR RAE SAHEE , 4545 8 585 Bm T iR
L7/
2.2 ARYRERMBER kB pH ER X

RISINE BB , T RENF A5, B

TN MLERIE IR 2 R A Pk, K pH (EA5 1k
TR BI7E 6~8 ZIAI( 1a,b), TIHINEBEE, T
WIRE RS, B I MU IR & R 3 I HLak
FEKEFERME, pH BRI FITE 3~4 Z A (E 1c,
d)o RZXEH, &BBBRERME(<S5), BINKERE
SRR AR BTALCOH )5(OHL, 5], TUTE/K it #2 Hh AR B F
b2 BER R DTS E S R, &R R
R K pHAEREG. BT &R A/KMEAER 0 3
In& R 4R Ja v P R P 5 (pH {H 3~4),

2.3 BREXARYBERE R

T RAERMINERR . &8 B 2 AR B mIMNE
W EREBRAMET , RERE TR B B &
BB TR, il 2

RKESME B B VRIEIRIGH , REXHT,
SEAFIT K AP 96.91 mg- L iR 4140 T At
KB R 3.70 mg- L7 (& 2a), IRAZM T HERE
PR BT LA R4 T R 3.21 mg- L

RIINE B S IAVURIE AR, RE A
T, BRBOEBPEE K Bk E R 5.93 mg- L7 4F
AT BHCEATEDK Bk B 2.39 mg- L7 (&
2b). RESKM T BERBOE MR E IF & T &
3.54 mg-L7,

A4 B A4S RIS N ML AR IR 4, RE 4
BT, Pt K PR ARG (0.04 mg- L), W5 = T
4RI B TN R B (0.03 mg - L), & 2¢ Fim o

NGRS AYRERIGH , RELKH T, Bk
SEAT AT K PR EE R 0.15 mg - L G4 45 T it
IKHVRE R 0.08 mg-L7( 2d), RAR BEHCEHYER
JE A 0.07 mg- L
2.4 BHBREM A BRERm

£ 2 Alafia i 5 AYIHs BHER

Table 2 Chemical and physical characteristics of stream sediments in Alafia River and Haihe River

b HKRI%  BIE%  R(62.5 pm~2 mm)/%  BYRI(3.9~62.5 pm)/%  Fiki(<39 pm)/% pH  EC/S-m
Alafia i 20 04 95 4 1 6.6 0.10
FEFR AHHLFR/% LR (246~840 pwm)/% RS (147~246 pm)/% 4P (74~147 pm)/%  KpRi(<74 pm)/%
Y 5~8 13~34 24~30 18~28 17-33

£ 3 Alafia i SEFAMARYFABNARESHSE

Table 3 Contents of total phosphorus and phosphorus fractions in stream sediments in Alafia River and Haihe River

BES NH,C1-P/mg P-kg™ NaOH-P/mg P-kg* CDB-P/mg P-kg* H,80,~P/mg P-kg™ Total P/mg P-kg™

Alafia i 6 46 36 1272 1 360
173172 MgCL~P/mg P-kg™ NaOH-P/mg P-kg™ OP/mg P-kg™ HCl-P/mg P kg™ Total P/mg P-kg™
e 24~39 62~203 159~205 525~605 762~1 035




5 29 B4 11 1) ® W B O\ OB ¥ ¥ 2181
@ T ®
6F 6F
T A REHHKE z
HBRIR
5t o AR St B R
-o- I TRRIR
4t 4
3 : - : - - ) 3 : : : : : -
0 5 10 15 20 25 30 0 5 10 15 20 25 30
BEFR ]/ Brgrmlal/d
8 81
() (d)
7t 7L
6l 6 o+ REHEBREFE
= = & S TR A
sl o RE TR FH sk
» FETKIRFS
4l Selee : > QI —0—a—C—r——0
3 : - - : - ) 3 : : : - : ,
0 5 10 15 20 25 30 0 5 10 15 20 25 30
BEFR ]/ Brgrmlal/d
B 1 R Bk ik pH EREH
Figure 1 Variations of pH in the overlying water
8r 8r
(a) (b)
a - RE AWK
| - FE ARE
6 6
B =
P4 P4
= =
2 ¥ R TR ol
-O- #FETCHKIR
0 I5 16 1I5 2IO 2I5 3IO 0 g l(l) 1l5 2l0 2l5 3IO
FrFRaEl/d REFEadE/d
02r (c) 04r ()
-O- R&EAH O REEHREAH
> HFEAE <+ FEEREAH
L d
gm 0. gm 0.2
& &
0 I5 IIO 1I5 2IO 2IS ?;0 0 é 1(I) 1I5 2I0 2I5 3I0
BRI )/ B FrmtiaEl/d

B 2 ARG TEBERTRY BRI

Figure 2 Effects of DO on phosphorus release from sediments under different conditions
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PR T RISV DL, VLB FACF O
A B 6.91 L, TN LA, -6
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