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Treatment of Urban Runoff Pollutants by a Multilayer Biofiltration System
WANG Xiao-lu', ZUO Jian-e'* , GAN Li-li', XING Wei’, MIAO Heng-feng', RUAN Wen-quan’

(1. State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua University, Beijing
100084, China; 2. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 3. School of Environmental and
Civil Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: In order to control the non-point source pollution from road runoff in Wuxi City effectively, a multilayer biofiltration system
was designed to remove a variety of pollutants according to the characteristics of road runoff in Wuxi, and the experimental research was
carried out to study the effect on rainwater pollution purification. The results show that the system has a good performance on removing
suspended solids (SS), organic pollutant (COD) , nitrogen and phosphorus: all types of multilayer biofiltration systems have a high
removal rate for SS, which can reach 90% . The system with activated carbon ( GAC) has higher removal rates for COD and
phosphorus. The system with zeolite (ZFM) has a relatively better removal efficiency for nitrogen. The addition of wood chips in the
system can significantly improve the system efficiency for nitrogen removal. Between the two configurations of layered and distributed
wood chips, configurations of distributed wood chips reach higher COD, phosphorus and nitrogen pollutants removal efficiencies since
they can reduce the release of wood chips dissolution.

Key words: runoff; biofiltration system; zeolite; activated carbon; nitrate nitrogen
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Diagram of the experimental apparatus

Fig. 1

x1 ESEYBREBEMELEMER
Table 1  Pollutant concentrations ( EMC) of urban road rainfall runoff in China
Ak 28 BORZ S0 E IR 7S

1 + 4 (500 mm) Soil
2 WA (500 mm) ZFM ( zeolite filter media)
3 WM % (500 mm) GAC (granular active carbon)
4 W47 (400 mm) + A JE (100 mm) ZFM-WL ( zeolite filter media with wood chips layer)
5 W (400 mm) + #EARJE (100 mm) GAC-WL ( granular active carbon with wood chips layer)
6 WA, BEARJE 4: R4 (500 mm) ZFM-WM ( zeolite filter media with wood chips-mixed)
7 WA BWEARJE 4: 1HE4 (500 mm) GAC-WM (granular active carbon with wood chips-mixed)

PRACRUNZR 2 Frown. WEAJE 9 @A R, 2 — 2
YA EL, KRB &4 CO N, O EZFoc &R, Hd C

JLE R 50% " 7E 12 h #7 R E iy
MR 32 3 iR,

F2 HKEBEMHESEMBBRROEBRIR

Table 2 Removal efficiency of iron filings for nitrate and phosphate

yo YL B e i yE Y B0 v i > e
Bk AT /?m%%ﬂ!l.?]/ﬁf; (E%Wﬂii]ﬂ?f; Qﬂﬁ&l‘{f‘%
/mg-L /mg-L /mg-g
BB (5 g) NO; -N 1.84 0. 67 0.05
BIE (5 g) PO~ -P 1.24 0.01 0. 05
®3 AEHBRHER
Table 3  Dissolution properties of wood chips
Hopl bR 0 ?ﬁﬁé%?ﬂﬁéf&@f ‘?ﬁi{é%ﬁ@%f’&lﬁ $Tﬁ‘iﬁ:‘f‘.]ﬁ
/mg-L /mg-L /mg-g
AH(2¢) CoD 204. 00 20. 40
KB (2 g) NH/ 0.15 0. 02
KB (2 g) DTP 14. 45 1.45
L3 g K ket 2 TSR LR B, X T R A ST R 5 [ N AR

T AR RE KR B — A A RS E Y LI
BRI 3 R T A C A% I AR AR e W AT kK, Je
SR 2 I R K AR A AT S . OB M X E
AR U 22 O W T P T 3R 4, 24 4 T K AR T
Pk e B, 45 T LR ORISR BT i V 2645 1fiE; 480

KOG T AR I K BT — SE R SEAH L (3R 4) , A A
TAL T M X, TG B 3 B AR U T G W e S AR AT
P RS AR 4 R 2 DL Y s DX M E ST AT
15 YR BE 22 BB/ . 275 R S HIE P B RLAR WAL 1Y
WE il 81 A O 2 AR A T AR 8 %
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Table 4  Pollutants concentration (EMC)

423
=i

B G S PRAR I B WL 5. BAMAR Mk 5 UL
9 i DX A1 T ) T B AR O Ak R ARG, AT L AR AR R X
M X T B A U

SRYREREE(EMC)

of urban road rainfall runoff in China

Wi EPKEE SS/mg-L~"  COD/mg-L~'"  TP/mg-L~' TN/mg-L~' NH;/mg-L~' NO; /mg-L~' ik
T EK 138 104 0.50 3.58 1.26 2.21 N R
dtmt BT 468 308 1.03 7.73 2.96 3.59 [16]
dw OEK 564 123 0.72 3.35 1.26 1.07 [17]
g ER —D 113 0.46 — 1.23 — [18]
R g 126 127 0.28 4. 44 1.59 — [19]
W EK 309 198 — 8.75 — — [20]
1) “—" KR SCHk o A AR S HUR
®5 EGENMEYBRAZLEYR
Table 5 Concentrations of inflow and outflow of multilayer biofiltration systems
5 K
SS CoD TP DTP NH, -N NO; -N
SR AR W R /mg - L 222.7 60 1.11 0.31 0.18 1.93
R4 e B /mg - L 212.7 + 18.5 107.8 + 11.3 1.11 = 0.16 0.55 + 0.08 1.22 £ 0.11 2.29 £ 0.15
N LR I
SS COoD TP DTP NH, -N NO; -N
RS LB UKW KppR MK LR HKREE KR DUKRE KR HAKRRE KR
/mg-L~" /% /mg-L°" /%  /mg-L”' /% /mg-L™' /% /mg-L™' /% /mg-L7' /%
Soil 10.3+2.1 95.1 37.0%5.0 65.7 0.09 £0.04 91.9 0.05+0.04 91 0.20=0.04 83.3 2.85=0.60 -24.3
ZFM 9.7+1.1 95.5 33.0+9.2 69.4 0.15£0.03 86.7 0.13 +0.06 77.20.13 +0.09 89.4 1.14 +0.17 50.2
GAC 13.3+4.0 93.7 29.5+9.7 72.6 0.04 +0.05 96.5 0.03 +0.05 91.30.39 +0.26 68.3 1.10£0.11 52.1
ZFM-WL 140 £1.0 93.447.0+22.4 56.4 0.18 +0.06 83.6 0.14 +0.01 74 0.58 +0.03 52.3 0.09 +0.02  99.2
GAC-WL 11.0£2.0 94.850.4+13.5 53.2 0.16+0.02 85.6 0.13 +0.02 75.60.58 +0.06 52.9 0.04 +0.01  99.7
ZFM-WM 8.7+2.1 95.9 48.9=%5.7 54.7 0.25+0.04 77.5 0.18 +0.08 67.70.31 £0.07 74.3 0.31=0.17 86.3
GAC-WM 10.7 2.5 95.0 41.0%3.2 61.9 0.31 £0.03 72.3 0.15+0.05 72.30.34 £0.05 72.2 0.26 £0.19 88.6
S bR I8 B AR
] SS COoD g DTP NH, -N NO; -N
YNGR E S N P - - -~ o
R LBRR KR Kpr MK LR HKEE KBRS DKRE KRR HARE K%
/mg-L~" /% /mg-L°" /% /mg-L”' /% /mg-L”' /% /mg-L”' /% /mg-L7" /%
Soil 11 95.1 21.3 64.5 0.09 94. 6 0.05 82.6 0.15 20.5 1.94 -0.7
ZFM 6 97.3 9.3 84.5 0.15 86. 8 0.14 54 0.04 78.9 0.98 49.3
GAC 12 94.6 21.8 63.6 0. 04 98.9 0.01 86.5 0.1 47.6 0. 94 51.4
ZFM-WL 11 95. 1 36.4 39.3 0.18 83.9 0.12 62. 4 0.11 43.2 0.01 99.5
GAC-WL 11 95.1 32.6 45.6 0.16 89.8 0.1 68.2 0.09 49.2 0.01 99.8
ZFM-WM 14 93.7 21.5 64. 1 0.25 82.8 0.19 38.9 0.07 62.7 0.09 95.5
GAC-WM 9 96 18.7 68.8 0.31 84. 1 0.16 47.9 0.08 55.7 0. 04 97.8
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R R B AT T 60 d. it (1) HH 515 3 45 vk
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HEAK eI A 1 b, R G 45 BRI 2% 8 h.

Q =0.001y qF (1)
A, Q BFKBIF R (L-d ™) 5 ¢ RRW AR,
I Kb SR B T B T A 0 B BB 0. 90121 5 ¢ R BLf

T B R TR O B (mm-d '), MR TG4 2008 ~ 2012 4
VESE 5 a AEYYRETN R (EL 147. 6 mm . TG4 2008 ~
2012 4E3ELE S a 4EHETT H M 129.6 4 15 5 &
P H R0 8. 85 mm-d ™' F AR R A AL (mm?) ,
BUESEE R AL 7850 mm®, A YR B 19 WK 48 U
7 40 T AR O 3 T AR S0 it
L4 Wi E 575

I K WK B4 AR f 5 SS. TP, NO; -N,
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EIMABEARJE B R G A L, BA ARG RS
Soil , ZFM 1 GAC £ T 137 (1 & Bl R 7% fige 25 6 2%
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