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Nitrogen Removal by Bioretention System Modified with Biochar
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Abstract; Stormwater bioretention system is one of the main technical measures to purify road
runoff. Simulated experiment was carried out in soil columns by adding different amounts of biochar (0,
2% , 4% and 6% ). Leaching of road runoff was simulated, and effects of nitrogen removal and
influencing factors were investigated. The results showed that the removal rates of TN, NH,” = N and
NO; —N could be significantly increased when the dosage of biochar was more than 2% . Moreover, the
dosage of biochar had little effect on TN removal, but it had significantly better removal efficiency of
NH,” — N than that of NO; —N. Tt was also found that concentration of pollutants, dry period and plants
all affected the removal efficiency of nitrogen pollutants by stormwater bioretention system to some extent.
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Fig. 1 Schematic diagram of bioretention apparatus
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Tab.1 Composition of leachate media for bioretention system
moH | % | % | EYIBUR % HY
BCO 30.0 70.0 0 B
BC2 29.4 68.6 2 FNE
BC4 28.8 67.2 4 FENE
BC6 28.2 65.8 6 FNE
S 0 100.0 0 7
Sp 0 100.0 0 EN

A= i BR U T AR S K T AR FE R L < 10,
R E AN 1.77 x 1077 m*, BIFE AR R
WAL 11 37,1 ~ 11 REm A% T35 0,14 5,
12.8.23.13.9.7.5 f129 d,#EKE45H2.0.1.5,
1.52.02.03.0,1.5.2.0.2.02.0 f13.0 L, %
EIKFEISHE 6 h P AR OCHE 5 o
1.2.3  Kxilrik

pH fERH] pH 3022, NO; = N R JH 54030
JERE R E , TN A A A L 20 (TDN) SR FH i o A7
PR T i 22 A0 B FE TR, NH, - N RGN IR
B A B I
2 R 53
2.1 HWUERTEYHBRENEUGER

RN s 4 A4~ A K 5 Y far . TN Oy
251.8 mg NO; =N 4 132.1 mg NH; - N 3} 35. 4
mg, 755 B MK E 22,5 L, KSR 2, 1]

.97 .



F35% H1M

b OE 4 K HE K

www. cnwwl1985. com

PIF H, BC2 BC4 BC6 (1) X442 i R BUHI ek % 34
Mt 50% B 225K, EAK &, B AE Y Bk
B AR HIRCR O T A A B o [
i, A AR S i %6 8 X TN ' TDN A NO; = N )
H Ul 4 vy Tl D B (H6E NH - N R BRAL

SRR Z2E THE LRV, K NH - N bk B B 2R
Yy 55 s e AN K . AP HEXH AR ARG A
)55 R, X TN TDN 19 £ BRR A 2, B
NO; - Nk R F ik, (HXF NH, - N A El
ik 93.6% .

®2 ARLEFATHSELIR

Tab.2 Purification effect under different treatment methods
WA 15 YL fai/ mg SR AR HIER/ %o
> TN TDN NO; -N | NH; -N | HIW%E/ % TN TDN NO; -N | NH; -N
BCO 124.5 86.0 45.1 1.4 48.5 50.6 42.3 65.8 96.0
BC2 95.0 70.7 31.8 3.7 59.9 62.3 52.6 75.9 89.6
BC4 97.2 73.1 31.1 5.3 56.6 61.4 50.9 76.4 84.9
BC6 100. 1 71.6 27.3 7.1 56. 4 60.2 52.0 79.3 79.9
S 252.1 171.2 177.0 3.9 6.1 -0.1 -14.8 -34.3 89.0
Sp 230.2 154.0 154.8 2.3 12.4 8.6 -3.3 -17.5 93.6
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Fig.2 Removal effect of TN by bioretention system
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Fig.3 Removal effect of NH;” — N by bioretention
system
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Fig.4 Removal effect of NO; — N by bioretention system
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Fig.5 Effect of dry period on nitrogen pollutants removal
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Fig.6  Effect of plants on nitrogen pollutants removal
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Fig.7 Effect of nitrogen pollutant types on their removal
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