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Effect of Biochar Filling Mode and Aging on Leaching of Nitrogen and
Phosphorus in Bioretention Facilities
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Abstract: In order to investigate the effects of biochar addition on characteristics and nutrient
leaching in bioretention facilities, deionized water was used to simulate the precipitation leaching of
different substrates. After adding biochar, saturated water conductivity and retention capacity of the
substrates increased by 21% and 41% on average, and the accumulative leaching of nitrogen and
phosphorus nutrients was reduced. After adding pre-aging biochar, the substrate with mixed biochar
filling showed higher saturated hydraulic conductivity and retention capacity than those of stratified
filling. After aging, the hydrophily, polarity and acidic functional groups of the biochar increased and the
electrostatic repulsion decreased, and alternating wetting and drying mode had stronger aging effect than

the constant wetting mode. The saturated water conductivity, retention capacity and cumulative leaching
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loss control ability of nitrogen and phosphorus increased with aging of the biochar. Therefore, this

property of biochar was expected to be used for long-term control of nitrogen and phosphorus leaching in

substrate of bioretention facilities.

Key words: bioretention facility ;
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Schematic diagram of experiment device

Fig. 1
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Substrates composition of bioretention devices

PR CAREL) LR E/ em

R T0% + M 30% (SHEH] o0
7) ; FIZ 1 100%

)2 8 70% + HENE 30% (4 231
78); )20 80% + KA Y w
20% (43 )Z8i5)

L2 70% + HERE 30% (432 3H
F£); T2 80% + KEAY*
20% (JRA3HTT)

L2 0070% + HENE 30% (43 )2 E
7)) T2 80% + H B2 b4y
7 20% (IRGIEHTT)

LJZ 8 70% + HENE 30% (4 23
7£); F)Z 4 80% + THEac &1k
W 20% (IRAIATE)

Tab. 1
ek

S

LB 15 +40

MB 15 +40

PB 15 +40

1B 15 +40
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1.3 SRIeHK
SR 2 B T KA B e R AR A T
IR T B 4, AR i (% 7K i 48 ) (GB/T 28592—
2012) , 25 TeH XA 5 AR TR 4R A B
AR , AR5 A 35. 4 mm/d A W7 B8 150 it T A
TEK AR 109 HEAT T 7K I R AR UL 52 5, X i 26
#EKZH2.78 L, f5 T 4 h, 3t 9 I ( RPUE E Y
F3.2m™) A 11.6 mL/min.4 h {5 E Pk K
2, KIS 7E 8 h N 58 UK Bk .
1.4 S EHES T
APy C CH N O & iR s & 40 3G
JE 3 Zeta LR H] Zeta H A LA K2 99K/ ROKORL BE 73
PG 2 05 pH (BN, A = KO 1+ 20 (JoiE
FC) L SR pH I s KR SR 22 T L I 5 1
FF K FR FE KSR I |, Seks K IR SCHA , 7E e
IR T 4ERE— Bt (] Lh R AN HE 5 58 o3 A A, AR J5 e
S KK K s I ] 5 K AR A (1) 35
A AR,
VL
T (1)
oK, AR K om/min Ve
BRI PY  H  , em® s L oA R RERBE ems H Ry 7K Sk
% em; A S HFERERL, em® ;1 SR E], min,,

TN R F i B 48 Ak — 2250 G EEE I AE 5
NO; — N SR I B R 3 06 BE VA D A2 5 TP SR ik
BRERHP TN M — BRI 5 s PO - PR
FHARSEPT A CE BRI . >R AT SPSS22. 0 #4774k
531 o
2 %X 54tk
2.1 E£YxEURTIEHENER

A hEATT G BT L3 2, H/CL0/C
(N +0)/C {8 7] W5 A1 7K St RN
kAL, PBIB /Y O & it frdghm, i C. H
T TN R, H/CAHFEA A 2246, 0/C {E 53 5
BT 3.45% .6.90% , (N +0)/C {5453 m 1
3.45% .6.90% , 3 W] A= Wy e & Ak I 2 4 Re AT
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P WS K. 55 48, PBUIB () pH {H 2 B AL T
5.74% 5. 84% , Zeta H i 4 B FEAL T 9. 68% .
9.97% ,PB 1B 11 pH {HFEAK , 375 A ) < (14 R P 1
S, R VE B RE A3 I, 1X 5 Huang 28 A1 (9 BF 5 45
R—3. PB.IB 1] Zeta Hi A AR 7R A= ) o bi
FIA] LR TR, 2R b AR P RE T RS N
HfUR I RAGA AT PO, - PRI ERRT .
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e A A tE e Ay S T 2

®2 HYrEUEHELER

Tab.2  Physicochemical characteristic of biochars before and after aging

WH | % H/% N/% 0/% | WCH | O/Cfli | (N+0)/CHE | pHIE | Zeta dufi/mV

B 72.11 2.18 0.05 20.71 0.03 0.29 0.29 9.76 -26.87

PB | 71.43 2.07 0.07 21.65 0.03 0.30 0.30 9.20 ~24.27

1B 71.21 1.99 0.09 21.96 0.03 0.31 0.31 9.19 -24.19
2.2 EWMHIEF NG EUIIERK A E R mm, fLERZ R RALBE (LA > 75 wm) , KK o3 3l
2.2.1 BEFURIAI SRR POt T HOE A, $ e TR K A, Tian 4%

BASEFEAI TR 3 FrR.
£3 BEERMKNHE

Tab.3 Hydraulic characteristics of different substrates

BH | WHASKE (em-min"') | FHHEIKE/L
S 1.06° 1.18°
LB 1.21° 1.48"
MB 1.27* 1.54"
PB 1.31° 1.79*
IB 1.33" 1.82°
W ARFRFROBEZES BE(P<0.05),

A IAB e BRI A K AR 2 R L T
PR T 21% o AW akife EEAEHAE0.25 ~ 1

NP 4% 1 B A A W R e, TS K R
0.003 5 em/s $EE 5] 0. 005 3 em/s, i fff5 2 A
B/ KA (<0.25 mm) AL IS A5 3 1 AH Y
S50 DRIL, U AR P o % 35 T3 7K 61 5 ) 32 B
BT AW R RRLAR , FORARAE ) i 1) T K P RE R
AL R LT K 3 /IR AR A W e 2 HE Tk S
B2 5 2 28, N 2 BERAREL i Y /K 3 sk
S AEY R IR G T Ay B 7 K R T 4]
5 5% A EEFE A IR GG iR 7 TR
TRFLBR R, 3 TR KR, B E
e, FE T SO AR X AT B3 = 4% W)
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Fig.2  Leaching concentrations of N and P in different

substrates during different rainfalls
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Fig.3 N and P leaching from different substrates under
cumulative rainfall
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Fig.4 Comparison of accumulative leaching of N and P
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