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Experiment on runoff control of bioretention facilities using river mud and sea mud ceramsite as fillers Y/
Jungi'?, ZHANG Xingyu', LIN Cong’, WU Yunhong' (1. Key Laboratory of Urban Stormwater System and Water
Environment ( Beijing University of Civil Engineering and Architecture) , Ministry of Education, Beijing 100044, China;
2. Collaborative Innovation Center for Energy Conservation & Emission Reduction and Sustainable Urban-Rural Development
in Beijing, Beijing 100044, China; 3. Beijing Yuren Raineco Technology Co. , Lid. , Beijing 100080, China)

Abstract: In order to explore the feasibility of recycling river dredged mud (river mud) and sea dredged mud (sea mud)
to bioretention fillers, we prepared two kinds of ceramsite with river mud and sea mud, respectively. Bioretention
experiment columns were built using the two kinds of ceramsite as fillers. The efficiency of the two columns under different
rainfall return periods, rainfall durations and pollutant mass concentrations were studied by simulation experiments of runoff
rainwater infiltration. The results showed that the leaching amount of COD, TP, TN and NH,-N in bioretention columns
were low when river mud and sea mud ceramsite were used as fillers, which means that there was little risk of pollutant
leaching. When the return period of rainfall was 0.5 a, the outflow duration of bioretention columns with river mud and sea
mud ceramsite fillers were 49 min and 48 min, and the average water reduction rates were 34. 36% and 44.87% ,
respectively, which are 34. 75% and 75. 96% higher than traditional bioretention columns with sandy soil filler.
Bioretention columns with river mud and sea mud ceramsite fillers show significant effect on pollutants reduction, with
average load reduction rates of COD, TP, TN, NH;-N being 50. 27% , 99. 08% , 50. 72% ,79. 15% and 54. 20% ,
99.58% , 55.43% , 80.86% , respectively, which were better than traditional bioretention columns with sandy soil filler.
Key words: river dredged mud; sea dredged mud; ceramsite; bioretention facility; runoff pollution control; urban

stormwater management
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Tablel Main chemical composition and physical properties of the raw materials
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Si0, Al, Oy Fe, 04 CaCO, Cl A ML pagedy (geem™) wm
’ : 3 K,0 +Na,0

e 64.40 14.59 4.32 6.90 0.06 5.66 8.18 1.02 74.95

e 63.46 13.86 5.44 8.35 0.76 3.04 10.74 1.09 56.69
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Table 2 Preparation conditions and properties of the river mud and sea mud ceramsite
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Ak 350 20 850 25 5~15 0.808 8 1.6085 1.32 15.01 0.1736
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Fig.1 Device for bioretention experiment
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Table 3 Mass concentration of runoff pollutants

TSP R EE/ (mg - L")

TP TN

coD NH,-N
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Table 4 Scheme and parameters of runoff

rainwater infiltration simulation experiment
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Table 5 Leaching load of pollutants in bioretention columns
unit ; mg
5 ke
TN  NH;-N
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BKO1 102.66 4.67 4.71
BFO2 1767.10 7.38 15.24
BFO31551.83 1.72  4.47

24.22 1305.32 3.89 -38.51 24.14
24.51 1010.87 5.64 -47.42 9.28
13.16 1550.48 0.49 -53.49 9.85
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Fig.3 Variation of outflow duration with rainfall intensity
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Fig.5 Water reduction rates of bioretention columns

2.3 KEBEURRSHT

2.3.1 ®HARFEHFTERE

P ZKAR LB DAL e 2 1 K 12 R (HRIR 4
TR ~12) JHT 6 WIS Y R E K, )5 6
YN R 15 Yy o i e B kK, A iy B A M K s
Y UL 6, SR ZEAR m s Y ) B
W B HEIK A5 T AR Wity BA AL 34— 75 e vk
A1 H G 6 Y Ee i 7K COD TN NH,-N Jit & i
A S TR 6 YR, BIAR I 5 YL Wy o B e
1o, 2B i B AT R KT G o e R R R I
TR AR AR i it 1) 1 T2k R v Ak B4 AL R
KA, N T8 5375 1 1 DX A28 i 15 G R AiF RN 38 il X 75
YRR

AR 7 BFO2 il BFO3 Xf4% 3 COD TN Al

- 233 .



[ZZ4BF01 &N BF02 XXX BF03

600 - ~
500 F
| N
&0 400 |
£
1&(300—
B L
@200
100
0 m|@l%lﬂlﬁlﬂl Il Il Il I I J
1 23 45 6 7 8 9101112
RN e
(a) COD
24

E 6

12r _
~ LOF
-
:éf 0.8F
& 0.6
ﬁ% 0.4+
B ot E‘
OHQnIHn;IHQLIBn_IH—'HP‘WH IH._I | 1 1 ]
1 23 456 7 8 9101112
RN e TRes
(b) TP
6.0r

VAV AV AV AV AV AV AV AVAVAV|

o P22222222772
7|

NS}

EYHBEH KSR ERE

Fig.6 Mass concentration of pollutants in effluent from bioretention columns

NH,-N (JiE SR T BFOL, AR 3L T BFO2 |
BFO3 117K 15 Gy Jo s Ve J3 45 v R A 00, 32 8 D [T ]
REJE 7 35 2 B A AL A AS IR | 5280 3 A
Yy FAE 1K COD R T vk BE A A AN 2 1
HH 5 FAE i B U T S AU O Ak 4
A7 53 IR AR, S50 RU7E A= Wy i B8 it v 1 2%
BRECRARA R E ™, BT EE K o NH,-N 7E TN
(5 FUAE 50% L b, BV NH,-N vk B v T HoA e
BEMFRWE , Bk NH,-N 78 TN 5 5 He o)
KT 50% ,ixX R LEAGK I S50, A= Wity B i
Jifi X NH,-N B 2 BRACR I T HAE AR . BFO2 Al
BFO3 7K TP Ji v Bl 5351 4 0. 01 ~ 0. 05 mg/LL
F10.00 ~0.04 mg/L,ifili T BFO1 A90.13 ~1. 18 mg/L,
P REREASHRIA R TR (BB SRl N R = A et b
BRIt e ) S BRACR , BLAEAR s e o it
WEEAR AR IE T Y BAT RAF 0B e 1 .
2.3.2  FgM R ATHIRE

3 AW B A AR B AR T A1 N 15 4
ey I B LI 7

a. COD i fay MW 3, A=W B it COD /Yy
FeBi 77 3 I BR ORI [ YRR W R R o
ALAE A LR S W B RN PN A R 7 12 W B S B
B 4nE 7(a) Fras, BFO1 BFO2 il BFO3 % COD
(1) 17 1 sk % 3 [ 43 51 R 8. 20% ~ 90. 41%
27.93% ~86.33% F130. 11 ~94.96% , 7% 515 FH 4%

- 234 -

100 100

== =
§ 80 c\\c 95
¥ 60 ¥
= £ 90
= 40 =
€ 20 € 85
= =
1 1 ] 1 1 ]
BFOI BF02 BF03 BFOI BF02 BFO03
(a) COD (b) TP
90 100
, i 80
= 2170
40 i
=30 & 60
20 1 1 ] 50 1 1 1
BFOI BF02 BF03 BFOI BF02 BF03
(¢) TN (d) NH;-N

7 EWMEEEERY GEEIRE
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