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Hfects o Enhanced Dephosphorization in the Congructed Wetland Using Water-

Granulated Sag as Matrix

LI Hai-bo' , YANG Rui-ong' , LI Xiao-dong’ , SUN Tie-heng'

(1. Key Lahoratory of Eco- Remediation and Resource Reuse, Minigry of Education, Shenyang University , Shenyang 100044, China; 2.
Lieoning Academy of Environmenta Sciences, Shenyang 110031, China)

Abdract : The phoghorus adsorption and desorption efects of water- granulated dag (WGS) were dudied. A smulated vertica flow congtructed
wetland sysem was condituted using WGS as the main matrix. The irfluences of hydraulic resdence time (HRT) and pollution load on
phoghorus renova were invedigated. The contributions of phogphorus renova o different horizon layers in up-flow and dowrrflow metrixes
were gudied. The resuts showed that WGS was a kind of adaptive desorption meterid for wetland due to its high saturated phogphorus
adomtive capacity (3333 mg: kg™ ') . The contert of oluble calcium of WGSis0. 084 % , which provides a sitable pH (7. 54) for microbes
and plants gromh inwetland. The HRT isin postive correlaion with phoghorus remmovd rate. The phogphorus removd rates decrease 5. 9 %
4.7 % and 2. 4 % 4. 7 % when HRT decreasesfrom1 dto 0.5 d andform2 dto 1 d, regpectively. The phogphorus renova rates exceed 85 %
a 1dHRTin WGSwetland. That means the optimized HRT is 1 d, and extending HRT irfinitely is not helpful to phogphorus remmovd . The
pollutionload is in negative corrdaion with phogphorus remova rate under the conditions of geady irflux concertration. The phoghorus
removal rates maintain 85 % when the pollution load isfrom 12.2 g (m?-d) " to 36.8 g- (n- d) ~*. When the pollution load increases to
48.9 g (nf-d) "', the prosphorus remova rate decreasesto 65 %. The phogphorus renoval rate exceeds 82 % when the pollution load isless
than36.8 g (n’-d) **. That means higher pollution load will cause the cacium and auminum active points of phosphorus adrption
shidlded , which exig both on metrix suface and in inner pores. The range of optimized pollution load is from 24.5 g- (- d) ** to 36.8
g (m’-d) *. The graduation mode of WGSiin top layer and conventional meterialsin lower layer is helpful to phosphorus renoval in vertical
flow wetland. The phogphorus adrmtive capacities in up-flow and down-flow unit are 0.17 mg- kg * and 0.05 mg- kg™ * respectively. The
WGS can be changed fredy when the saturated adsorption occurs, which will extend the wetland senvice life.

Key wor ds:wetland matrix ; phogphorus removd ; water-granulated dag(WGS ; hydraulic reddence time(HRT) ; pollution load
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[3.4] « n[5 7]

AI3+ Fe3+ Ca2+
pH ,

[8.9] .
AI3+ FeS+ [10,11]
[12 20]
[21 23]
[2.9]
1
1.1
0.12 2.24 mm.
1 1% L}
12
1 ( )/ %
Teble 1l ontentsof mgor minerd dementsin medums
used in experiments/ %
SOZ A|203 M@ FezOs C@ PZOS
93.06 3.19 0.17 0.63 0.19 0.001
33.24  16.95 7.62 0.68 37.41 0.02
2

Table 2 Physoochemica properties of metrixes used in experiments

pH(1 2) 6.82 7.54
/mt-kg ! 186 357
(C0) /% 0.014 0.084
1.2
) ) 2

:800 MM x 400 mMm x 800 mm( x X

’

600 mm, 500 mm) .
VW, ,
VW, . VW, 10 cm 2 3mm
35cm 1 2mm , 15
cm 5 10 mm ; 10 cm
2 3mm , 25 cm 1 2
mm , 15 cm 5 10 mm
VW, VW, , 10 cm
1 2mm
1

W
Ll tld
REEREER

1]

(2 vV
7 7
1. 2 ;3 ;4. 5
6. 7
1
Fg.1 How chart of congructed wetland sysem
, HRT
TP ,
TP . 3
3
Table 3  Sanpling Stesin wetland
1 2 3 4 5 6
h/cm 0 5 15 20 30 3 30 3H 15 20 0 5
1.3
105 10g( 3
), 250 m. ,
0.02mol-L "' KO KH, FO,
( P, ) 200 i,

1.0 2.0 5.0 10 20 50 100 200 400 mg-L *.

25

+1

. 140 150 r-min '
24h , 0.45um ,
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2
Fg.2 Phogphate adorption i otherm curves of different metrixes
4 H
Table 4 Parameters of the Freundlich and Langmuir adsorption
i otherms of phogphorus
Freundich Langmuir ’
k n r(n=9) A &/mgkgt r(n=9
14.35 175 0.973°° 22.60 2710 0.9 2.2
45.41 1.30 0.988°° 80.0 333 0.993°° ' 10 cm,
1) * ok
) 1 m ’
25cm 5h
5 (SS 35 40mgL',00D 165 200 mg-L ',
5 BOD 120 130 mgL *,TP 59 7.3mgL ‘',
Table 5 Charactersof desorption of phoghorus in subdrates NH4+ N 49 55 mg- L _ 1) ’ :
saturated with phosphorus ( BOD , ) 33.6¢ (nf-d) ' ,HRT 1
/ . / ) ) d, t 17 27 60d
mg- kg- mg- kg- %
270 20.5 7.59 ' HRT
3333 2.6 0.68 , P , HRT
Langmuir , .
270 mg- kg ", ozl 2.2.1 HRT
357 nf- kg * ( 2) , 3 HRT:2 1 0.5d. HRT
3333 mg-kg ', 12 4d, , :
pH , RB.6g (n-d) ', t 24 32
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