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Simulation Research on Removal Efficiency of P-pollutants by Several Substrates in

Stormwater

SHAN Bao-qing'» CHEN Qing-feng"”, YIN Cheng-qing'» HU Cheng-xiao’

(1.Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. College of Resources and
Environment, Huazhong Agriculture University, Wuhan 430070, China)

Abstract: 9 kinds of substrate materials (gravel, aluminite stone, sands; soil, zeolite, ceramic granule; limestone, steel slag and vermiculite)
were selected to examine the phosphorus adsorption and removal capacities from runoff by adsorption, captive test and dynamic adsorption
experiments. The results showed that these substrate materials had higher removal efficiency for PO}~ than those of other phosphorus forms.
The adsorption characteristics of the substrates could be described by both Freundlich and Langmuir adsorption isotherms. The equilibrium
adsorption capacity of these substrates was in the following order: zeolite, soil and vermiculite > ceramic granule, steel slag and limestone >
gravel, sands and aluminite stone. The dynamic adsorption capacity was zeolites soil, limestone and aluminite stone > steel slag, gravel and
sands > ceramic granule and vermiculite. In the meanwhile; the releasing phenomena of phosphorus also could be observed in the captive and
dynamic test particularly for vermiculite; ceramic granule and steel slag. In the dynamic adsorption experiment, the removal efficiency of P-
pollutants was ranged from 30% to 87% for the substrate materials except vermiculite, ceramic granule and steel slag. The results suggest that
zeolite> limestone and soil are appropriate substrates for removing P-pollutants from stormwater.
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Fig.1 Sketch map of simulation experimental equipment Cunit: mm)
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Fig.2  Distribution of dynamic simulation equipment
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Table 1  Average concentration of contamination in experimental water
R BT L TP DP P03~
A pH /mS*em™! INTU /mg*L~! /mg*L.7! /mgeL"!
R 5 M A% AL 7.48 0.31 10.9 0.39 0.13 0.12
KGE B R AR 7.56 0.45 14.8 0.54 0.18 0.16
PERRIE 2% A It 7.65 0.25 25.8 1.26 0.65 0.60
FE TR T Al B 2 ) R 2R &R L R Freundlich 77 50 - i - J—
N . —O— ¥ —0— —A— —v—
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Table 2 Freundlich and Langmuir adsorption isotherms of phosphorus in the substrates

WH W i3 WA AALA Wi it v FRA pa) A
1 Cn = 7)(Freundlich 772 0.964" " 0.984*  0.908"* 0.993"* 0.903"*  0.879"  0.954" " 0.973"*  0.973""
r2Cn = 7)(Langmuir 7 ) 0.980"* 0.871"  0.945" " 0.982°* 0.744 0.827°  0.894"  0.856" 0.946" "
W o -4 I T /1 0.5 4 0.5 12 0.5 4 1 0.5 12
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Fig.4  Adsorption of DP in the substrates on captive test
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Fig.5 Adsorption of PO}~ in the substrates on captive test
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Table 3 Dynamic adsorption of TP in the substrates

KGR 2 AR TR T E 3

RV 2 M AR T E I

w B T = SN SV s S O = S e
/mg* L /mg* L
fElK 6 0.54 0.15 — 6 0.39 0.08 —
wr 6 0.41 0.13 23.5 6 0.33 0.06 15.4
1% 6 0.34 0.17 36.6 6 0.27 0.05 30.8
i e 6 0.32 0.18 41.1 6 0.25 0.07 35.7
[SROIvEY 6 0.30 0.10 43.7 6 0.31 0.04 21.8
B o 6 0.29 0.10 45.8 6 0.36 0.03 7.4
i 6 0.47 0.14 12.6 6 0.24 0.06 36.7
HRAT 6 0.25 0.12 53.5 6 0.31 0.08 21.8
A 6 0.57 0.07 -5.9 6 0.47 0.07 -21.1
EH 6 0.35 0.13 34.9 6 0.34 0.09 13.7
2.3.2  ARIE T DP (18 AW B I P A LA B R A R

HHER 4 AT 50, 9 AP At 358 o6 K1 B W20
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Table 4  Dynamic adsorption of DP in the substrates

REGAR BRI UTE N LW

KRB B AR ITRE B L5

R poam PR e e e TR s SR 9%
/mg*L /mg*L
Atk 6 0.18 0.05 — 6 0.13 0.03 —
wr 6 0.09 0.04 47.6 6 0.12 0.05 7.0
13 6 0.09 0.05 48.8 6 0.08 0.02 39.4
vl 6 0.10 0.05 35.4 6 0.08 0.02 36.1
[SROIVEY 6 0.13 0.04 24.6 6 0.13 0.05 -2.7
K o 6 0.15 0.01 17.5 6 0.16 0.04 -26.3
B 6 0.16 0.12 9.1 6 0.11 0.04 14.9
HIRH 6 0.07 0.05 56.1 6 0.12 0.07 7.9
A 6 0.32 0.10 -78.1 6 0.24 0.09 -94.8
TEF 6 0.11 0.06 40.9 6 0.15 0.08 -21.9
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Table 5 Dynamic adsorption of PO~ in the substrates

KEEREWARR TR FiEw REME B WA IR TIE M 375
R poam PR e e mem TR L%
/mg* L /mg*L
AR K 6 0.16 0.05 — 6 0.12 0.03 —
wF 6 0.04 0.06 72.5 6 0.04 0.04 70.8
+4 6 0.04 0.05 76.2 6 0.04 0.03 69.2
WA 6 0.03 0.05 77.6 6 0.03 0.04 73.5
SpTiva 6 0.03 0.05 76.9 6 0.08 0.06 32.6
[P A 6 0.22 0.05 -33.2 6 0.15 0.08 -20.6
v 6 0.03 0.05 80.5 6 0.04 0.03 65.4
HIRH 6 0.02 0.06 86.9 6 0.03 0.04 74.3
WA 6 0.42 0.22 -157.6 6 0.34 0.12 -178.7
W 6 0.08 0.11 47.8 6 0.03 0.04 75.0
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