30 7 Vol. 30 No. 7

2011 7 ENVIRONMENTAL CHEMISTRY July 2011
*
)
12 1 2%k 1 1
(1. 361021; 2. 330013)
14 459.6—986.2 ugeg .
> >
87. 4% N N
31.2%28. 1% \12. 6%  26.6%. ( BAP) 90.5—424.94
ngeg”' 269 pgeg ™'
1
24
3
N 60% ( BAP)
. Zhang Jiazhong ’
Mackenzie +Chukchi Bering N N
5
1
1.1
2006 10 12 30
14 (1"—14" . D~ @- @- . .
N N N N N N 14* 1* ) 14
0—S5 cm . ~pH.Eh
N -20 C
2 mm 63 pum
2010 7 22
* (2009J01220) ; (2009749) ;

(101101)

* % E-mail: grhu@ hqu. edu. cn



30

1362

<63 um

1.2

6

(TP)

4

" H,S0

0.5 mol°L"

1.0g

( Org-P)

1.0¢g

C

550

( Ca-P)

Fe + Al) P) .

((

N

)

( Exch-P

(ReP) * .

2.1

459.6—986.2 pgeg ' (

(275.25—599.95 pgeg™') " .

(233—410 pgeg™") .

(430—760 pgeg™') ”

(120—340 pgeg™') ”
(693—1445 pgeg™') .

(928.0 pgeg™').

12

(986.2 pgeg™')

11

W12

11

~10

11

(907.4 pgeg '.912.7 pgeg™") .

(868.4 pgeg™')

14

(14%) |

5%)

(1"

13%) .

] S

=

1200

&
=
G o
i o
s I
e ey
s I
e S
R
e
m [=le] =) =t [N
(,_8-31l) #ey

Fig.1 Distribution character of total phosphorous in surface sediments of Jinjiang river
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Table 1 Concentration of various phosphorous species in surface sediments of Jinjiang River
BAP/TP
Exch-P (Fe +Al) P Ca-P Re-P 1P op TP BAP /0//
0
1 8.397 49.31 197.7 149.5 404.9 54.66 459.6 90.50 19.69
2# 11.38 89.89 247.2 186.2 534.7 46.90 581.6 129.41 22.25
3# 14.69 111.1 242.2 194.7 562.6 78.98 641.6 173.15 26.99
4* 15.00 171.5 258.3 196.0 640.7 82.40 723.1 235.90 32.62
5* 13.14 150.5 255.9 243.0 662.3 89.53 751.9 217.31 28.90
6" 13.48 237.7 238.6 266.0 755.6 112.8 868.4 318.83 36.72
7* 14.10 200.7 246.0 230.0 690.7 115.4 806. 1 284.06 35.24
8# 15.71 203.6 289.9 132.4 641.7 72.54 714.2 262.87 36.81
9# 14.32 297.4 262.8 232.2 806.7 100.7 907. 4 372.14 41.01
10* 10. 47 287.6 246.0 253.3 797.3 115.4 912.7 367.30 40.24
1* 9.402 337.8 249.6 259.8 856.6 129.6 986.2 424.94 43.09
127 8.953 314.6 235.6 253.5 812.8 115.2 928.0 392.72 42.32
13# 2.893 242.0 206.5 235.5 686.9 116.7 803.7 314.93 39.19
14% 1.407 118.6 113.1 138.9 372.0 98.36 470.3 179.00 38.06
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Fig.2 Chemical speciation of inorganic phosphorous in surface sediments of Jinjiang River
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Table 2  Physico—chemical parameters of the surface sediments from various sampling sites
Eh CaCO, G
pH 1%o /mV 1% 1% /(mgokg™") /um 1%

1* 8.00 8.40 -98.0 11.5 2.41 1.80 7.40 25.9
2# 7.80 3.30 -85.0 10.0 2.03 6.70 7.37 25.7
3* 7.90 3.20 133 13.1 1.93 3.10 12.0 20.9
4# 7.80 1.50 -42.0 10.4 1.81 5.00 5.83 27.3
5% 7.80 1.10 - 144 10.1 1.74 4.80 12.0 20.7
6* 7.50 1.20 —-105 10.4 0.15 3.10 6.00 25.4
7* 7.50 1.40 -71.0 9.70 1.56 3.80 6.20 25.7
8* 7.50 0.40 -56.0 8.60 3.15 4.40 6.61 25.2
9# 7.40 0.80 -3.00 10.7 0.32 3.40 5.93 26.0
10* 7.10 0.50 65.0 9.90 6.20 2.00 8.86 22.5
1n* 7.20 0.40 96.0 10.7 3.39 31.2 6.36 27.2
12* 7.20 0.20 9.00 10.0 4.46 2.70 7.85 23.3
13* 6.90 0.10 122 10.1 1.65 5.70 10.6 20.4
14* 6.80 0.10 124 10.2 0.43 2.00 14.3 17.9
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Table 3 Correlation coefficients between phosphorus forms and environment elements
Exch-P ( FeAl) P Ca-P Re-P P op TP
ExchP 1
( Fe-Al) P 0.034 1
CaP 0.848* 0.345 1
Re-P 0.113 0.7117%F 0.327 1
1P 0.323 0.923** 0.615" 0.836*F 1
OP -0.229 0.823*F -0.050 0.725** 0.702** 1
TP 0.253 0.944 0.540" 0.852%* 0.994 0.774** 1
pH 0.674** 0.579" 0.450 -0.219 -0.272 -0.707 ** —-0.348
0.074 0.693 ** 0.655" -0.410 -0.575" -0.690** -0.615"
Eh -0.526 0.278 -0.408 0.020 0.044 0.417 0.102
0.028 0.314 -0.182 0.012 -0.236 -0.164 -0.235
CaCO; -0.002 0.353 0.279 0.187 0.349 0.149 0.333
§2- -0.063 0.411 0.178 0.299 0.389 0.340 0.397
0.572" 0.205 0.605° 0.120 0.348 ~0.127 0.290
n=14;* p<0.05; * *p<0.01I.
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THE DISTRIBUTION CHEMICAL FORMS AND ENVIRONMENTAL
IMPACT OF PHOSPHORUS IN TIDAL-BEACH SURFACE
SEDIMENTS OF JINJIANG RIVER

LIU Yue'*  HU Gongren'*® YUAN Donglin' GU Weishi'

(1. Department of Environmental Science and Engineering Huaqiao University Quanzhou 362021 China;

2. Key Laboratory of Nuclear Resources and Environment Ministry of Education East China University of Technology Nanchang 330013 China)

ABSTRACT

In this paper the total phosphorus in tidal-beach surface sediments of Jinjiang River was determined and
the phosphorus speciation was further analysed. On the basis of this the distribution speciation
characteristics and the environmental impact of phosphorus in this area were discussed. The results showed
that the content of total phosphorus ranged in 459. 6—986.2 pg*g~' among the 14 sampling points along
Jinjiang tidal beach. Comparing with other typical domestic tidal beaches the content of total phosphorus is
relatively high in this area. The general spacial distribution is middle stream > down stream > up stream. The
results of phosphorus speciation analysis indicated that inorganic phosphorus accounted for 87.4% of TP and
the main forms of phosphorus were calcium-bound phosphorus ( Ca-P)  residual inorganic phosphorus
( Re-P) organic phosphorus ( OP) and Al and Fe-bound phosphorus ( ( Al + Fe) P)  which accounted for
31.2% 28.1% 12.6% and 26.6% respectively. The content of potential bio-available phosphorus( BAP)
in sediments ranged in 90. 5—424. 94 pge+g”' the average content is 269 pg*g~'. The distribution of
calcium-bound phosphorus ( CaP) was influnced by the salinity of water its content obviously rises from
Jinjiang tidal beach towards open sea in Quanzhou bay; but Al and Fe-bound phosphorus( ( Al + Fe) P) is
opposite its content decreased gradually towards Quanzhou bay.

Keywords: surface sediments phosohorus forms Jinjiang tidal beach.



