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Abstract: The Daliaohe river system in China has been seriously affected by longtemn intensive industrial, urban and agricultural activiies.

The objective of this study was to detemine the total phosphorus ( TP) content and forms of phosphate in the sediments and investigate
geochemical relationships between P forms and mineral matrix elements and P bioavailabiliy. Four sediment profiles were taken in the Daliaohe
river systems. TP content in the sedimen was measured by ICR-OES and chemical forms of phosphate were measured by sequential selective
extraction method. Results indicated that TP ranged from 323 to 2619 mg* kg™ '. Tn the sediments ex cept 2547 am depth of sediment profile
in the Hun river, the contert of Ca bound P (CaP) was the highest, with more than 40% of TP. The contents of Fe bound P (Fe-P) and
residual P (RES-P) were 15% to 25% of TP, while the contents of reductant soluble P ( RS-P) and Al bound P (A} P) were generally 5%
to 10% of TP. However, the content of soluble and loosely bound P (§I=P) was only less than 0. 5% of TP. Huge accumulation of P in the
25-47 am depth of the sediment profile in the Hun river led to a bigger increase in the contents of Fe-P and AL P than Ca-P, where AL P, Fe-
P and CaP contents were 6. 2%-23. 4%, 19. 6%-34. 1% and 14. 6%-35. 6% of TP, respectively. Correlation analysis showed that sum of
Fe-P and RSP, CaP, and RES-P were positively correlated to Fe, Ca, and sediment organic matter (SOM) contents, respectively in the
sediments except the 25-47 cm depth of sediment profile in the Hun river. In addition, TP content was positively correlated to Fe and SOM
contents. The molar ratios of Fe to TP genenally ranged from 20. 9to 33. 9, indicating that most of sediments have capability to fuither retain P.

Potential bioavailable P (BAP) including § I=P, ALP and Fe-P inthe sediments was 85. 43to 1 830. 5mg kg™ ', and this part of phosphorus
might pose a potential risk to the eutrophication of the Daliache river system and is estuary.

Key words: Daliaohe river system; sediment; phosphoms; chemical forms; distribution

1 2009-0+11; :2009-03-13
) , : (973)  (2004CB4185(2);
0 (40671002)
.20 60 : (1971~ ), ,

, E-mail: wshiliang@mail. bru. edu. cn
K ? A i Eimail: el n@ bru. edlisen



12 3495
[2~ 6]
’ [7~ 10]
, [ 11]
P
[12~ 17 ' [ 18- 24]
[25~ 3] [3.36 [37- 40]
' [41~ 44 [7,45~ 48] [49~ 51| 1
Fig. 1 Schematic graph of sampling sites of sediment
5 profiles in the Daliaohe river system
[2.53 [54- 56] [57
1.2
PR - - 0.25 ¢
, ,  ICP-OES (IRB Instrepid I
) P Al Fe Ca
; (
)
14 P Al Fe Ca
s , - 5.33%~ 7.58% - 3.09% ~ 3.90%
60% - 6.82%~ 6.31% - 2.00% ~ 6.61% ; 5
, , P Al Fe Ca 1.36%
0.79% 1.46% 0.98%.
[4] (
, 0. 29%, 0.02% ~ 1. 04%) ;
Zhang[60]
5 R P )
. (Y=P), @ (AFP), ©®
(Fe-P), @ ( , R&-P),
; ® (CaP), ® (RES-P).
5
1.1 Rao '
2006 5~ 6 ( P . 8
), , YI-P ALP FeP RS-P CaP
11 2 10.6% 3.5% 4.7%
( 1),H 4.3% 3.1%. SEP P
) T 2
D1 D2
’ 2
. , 2 ¢m (10 em
) 3 em (10, en ) 2.1



30

3496
: TP 323~ 20.27% 8.17% ~ 13.26% 36.43% ~ 64. 53%
2619mg* ke l; ,0~ 25 cm TP 323~ 6. 47%~ 33.04%; 25 cm R
456 mgekg ', 25 an TP P TP 0.23% ~ 0.85% 6. 16% ~
., 40~ 43 an 2619 mg*ke ' ( 23.39% 19.67% ~ 34.06% 4.91% ~ 8.50%
2). TP , AP FeP 14.57% ~ 35. 3% 19.68% ~ 29.47% . R
RS-P CaP , 25 an CaP RES-P FeP P
AP  FeP TP R RS-P TP A+P Fe-P P
CaP TP . 25an , S=P ,
AFP FeP RS-P CaP  RES-P TP : Fe-P P s
0.13% ~ 0.86% 3.03% ~ 5.83% 13.95% -~ cm ,
P /mg-kg ™! HTPH A% P img-kg ™! HTPRE S /%
0 1000 2000 3000 0 500 1 000 0 50 100
: 7 7 =
9K 9 'Y 7 o oo
i 11.5 1.5
:“5 i 14.5 145
£ 173 ; 123 g2
2205 = 8235 235
¥ 235 § % 5 26.5 5 26.5
E 265 E E 295 E E 295
#E 295 = =325 =325
32.5 355 355
35.5 33.5 38-5
385 41.5 41.5
s 44.5 445
45.0 A g;g ng T R e T
(a) ¥ (b) ] () AW (d) A-Fa]
P /mg-kg™! STPIE 4 H/% P S /mg kg™ STPITE 5 %
0 200 400 600 800 1] 50 100 0 200 400 600 800 0 50 100
| AT [ = it
1 AT v
5 i V2 1
3
Y AT
| AT
E 13 B B E ° E
B 7 & 8 5
% 10 5% % Kl ®
=215 = = 7% =
B s ® " )
27.5 —
30.0
325
355 A | AR
38.0 YA 7]
(e) KL 1 (N KILFN (g) KiLm2 (h) KiL]2
2 (TP)
Fig. 2 Concentrations of various chemical forms of phosphorus and their percentages out of total phosphorus (TP) in the sediment profiles
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