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Abstract The rule of form distribution and release of phosphorus in the sediments of different units of multi-stage
eco-ponds/wetlands treatment system was studied. Affection of season and sediment retention time on form distribution
and release of phosphorus were investigated. The proportion of cal cium-bound-phosphorus increased gradually and that of
aluminum-bound-phosphates and alkali-extractable-organic phosphorus decreased from the front to the latter of this
system. The concentrated release period of sedimentary phosphorus was from March to June, the main release unit was
hybrid facultative pond and the release forms were aluminum-bound- and alkali-extractable-organic phosphorus, most of
these phosphorus would be dl released to waters in sediment retention time of 1.3 years. Calcium-bound- and iron-bound-
phosphorus were main form of storing phosphorus in this sediment.
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Tablel Comparison of concentrations of different phosphorus forms in the sediments of different units

NH,CI-P Fe-P Al-P Org-Pax CaP Org-Pres

0] 0] 0] &9 &9 &9 (mglL) mgy "
HFPs 6.40 296 232 255 11.3 3.9 2122.4 2141 671
APs 0.42 234 253 10.3 358 a7 8725 292 825
AFPs 0.42 24.0 17.2 155 378 5.1 746.9 271 835
FPs 0.39 225 16,5 17.1 387 47 695.3 287 836
HPs 0.40 305 10.8 5.2 4838 4.2 520.4 219 861
CWs 0.35 308 9.2 7.0 478 48 5385 170 850




714 24
(R=0.97). FeP, 2.2
Al-P, Org-Psyx CaP , NH.CI-P  Org-Pres
Al-P OrgLPa“( y
23.2% 25.5%
9.2%  7.0%;Fe-P 22.5%~30.8% , /
CaP 11.3% 36
47.8%. , pH  ORP
, Ca-P 6 2 7
;Fe-P ;
Al-P Org—Pa“( .
/ 2
, @ ) 7 ) ,
CaP Cag(POy)2 Cag(PO,):0H
, pH pH .
CaP (47 , 962.1mg/kg,
71.7%.
, CO,, Org-Pak(27.9%),NH,CI-P(17.3%)  Al-P(11.7%).
pH CaP Fe-P ,
pH 256.8mg/kg 108.6mg/kg,
(6, Org-Pa(17.7%)  Al-P(11.8%). 7
-400mV , PpH 8.0~8.5 3 .,
, Fe-P ( ’
Fe?*(OOH)-P -Fe-P ), , Al-P(-5.8%)  Org-Pax(-1.9%).
[6,8,9].
1000
pH6.0~9.0 AI-P Al(OH)s-P 800 + O NH.C-P OFeP
, San oo
[10] Al-P , = 400 |
200 }
.Org-Pak , 0
, -200
), , R
Org-Pa ; 5 3.6
, , Org-Pax Fig.2 Releaseof sedimentary phosphatesin different
units between March and June
Org—Pa.k /
CaPFe-PAI-P  Org-Pax ( ORP pH




715

/
3~6 1.3~24 , Al-P ,
,Org-Pai :
B 4%. Al-P Org-Pa 1.3
NH.CI-P  AI-P CaP FeP 2.4
, BA - 40%
, 2 i
CaP FeP 5
[4,7,12] —
, g 3
) ﬁ’ 4 OOrg-Pres g CaP
pH £ 5 7 Org-Pdlk g al-P
[]—1] , i OFeF nNI‘hCl-P
3~6 ; 0 200 400 600 800 1000
, AR A Emake)
Org-Pak Al-P. 3
, 2 Fig.3 Phosphate fractions with depth in a sediment
, 3-6 profile from fish ponds
2.3 ’
, Al-P Org—Pa“(
’ Al(OH)a-P
b , AI(OH)s-P
AIPO,. AI(OH)3 /
’ (10
Org-Pax
. ’ CaP FeP ,
,CaP FeP
R:J-(l-w)-pm (1)
r
‘R & r )
2.38g/(cm?a)( 121 ’
)il ,cm; w
YT ws g CaP FeP
3 i)
2 i)
, (O~4cm), 1.3 ,
: 1.3 3
CaP FeP Al-P  OrgPax 31 /
4.2%. 4~6cm, ’
’ FeP CaP OrgPy Al-P

66.7%,58.0%,5.2%



716 24
/ , Research, 2003,37(16):3928-3938.
, Ca-P FeP [9] Long M N. Phosphate incorporation and transformation in
surface sediments of a sewage-impacted wetland as influenced by
’Org_Pdk Al-P sediment sites, sediment pH and added phosphate concentration
32 3-6 , [J]. Ecological Engineering, 2000,14(1-2):139-155.
[10] Jorg Lewandowski, Schauser Inke, Michagl Hupfer. Long term
: Org—Pak Al-P effects of phosphorus precipitation with alum in hypereutrophic
Lake Susser See (Germany) [J]. Water Research, 2003,37(13):
3194-3204.
) [11] Pettersson K. Phosphorus characteristics of setting and

2 suspended particles in Lake Erken [J]. The Science of the Total

3~6 Environment, 2001,266(1):79-86.

33 1 , [12] White Jay S, Bayley Suzanne E, Curtis P J Sediment storage of
phosphorus in a northern prairie wetland receiving municipal and

Org—Pa‘k Al-P agro-industrial  wastewater [J]. Ecological Engineering, 2000,
, 95% OrgPsx  Al-P ; 14(1):127-138.

FeeP Ca-P , [13] Emil Rydin, Eugene B Welch. Aluminum dose required to
inactivate phosphate in lake sediments [J]. Water Research, 1998,
32(10):2969-2976.

/

1977-), , ,
, 4

[1] Robert W N, William J M. Phosphorus removal in created

wetland ponds receiving river overflow [J]. Environmental
Engineering, 2000,14(2):107-126.
[2] Pant HK, Reddy K R. Potentia internal loading of phosphorusin
a wetland congtructed in agricultura land [J]. Water Research
2003,37(5):965-972.
[3] Emil R. Potentially mobile phosphorus in Lake Erken sediment e
[J). Water Research, 2000,34(7):2037-2042. éﬁ .......... §
[4] Kaiserli A, Voutsa D, Samara C. Phosphorus fractiorationin lake E E
sediments-Lakes Volvi and Koronia, N.Greece [J]. Chemosphere, N -
2002,46(8):1147-1155.
[5] Haes D D, Wentzd M, Ekama G. The use of simultaneous
chemical precipitation in modified activated dudge systems
exhibiting biological excess phosphate removal Part 2: Method
development for fractionation of phosphate compounds in ’
activated sudge [J]. Water SA, 2000,26(4):453-466. 11.4%,
[6] Gomez E, Durillon C, Rofes G, et al. Phosphate adsorption and A 23.9%
release from sediments of brackish lagoons: pH, O, and loading 271% 204% 337% 40.1%,
influence [J]. Water Research, 1999,33(10):2437-2447.
[71 Moutin T, Gd JY, Haouani H E, et al. Decrease of phosphate
concentration in a high rate pond by precipitetion of calcium
phosphate:  theoreticadl and experimental results [J]. Water
Research, 1992,26(11):1445-1450. 2004-10-29
[8] Wang H, Appan A, John J S, et al. Modeling of phosphorus

dynamics in aguatic sediments: I-model development [J]. Water



