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Fig. 1 Schematic diagram of combined device operation
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Fig.2 TN removal rate at each hydraulic retention time
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Fig. 3 TP removal rate at each hydraulic retention time



%2 B—FHa5 . ARIKAEIEX AT XA AR T A SCR 399

XK S W e A T IR BRACR, HKh TP SR ECE, A 0.8 mg L, L i M
LKV EKPRE. 7E HRT N 3d A1 5 d b s, K AEIR X R0 h TP 1 25 Br 335 5] 85% LA |,
N5 7 A EWIE, X TP AL BRFRA S 90% LA L, /K5 2 2K B bn o, 38 1 Xh A5 8 301 B0 Ee
BEB, HRT 5 dafBRAFF 3 d B TP RBRZCR (P<0.05); 7N EMIE, TP A LBRRA LTt
B, HRT 4 5d AL FXT TP () LB i, AIREH THCK ) HRT A A T4 0 H iy 85 3 ) L 5T 1Y
PCFL T EAT 4, 1T R T 2 e W B S SE E AER T, [RIR A BT ORI b i R
A, HIL, M ERDR P SARLZH RS YYNT, 0 E 2 K K 45 B R ]k S B 4 Y
BREESCR . S5 AR HE AR EOA R TRk b, sk TP A LR AT A 2] 75%~96% .

KIS A A T A F oA LBk R4 N AE W AL AP, ARy B S ik
A e Al . SR 0T 0 R B DA B i /D R R #E R BT, o, SRR SR R B iR A 2R AR
JZ, R W B A R A AR K A R A B 2R

3) ARl HRT b BEXF A2 3 COD L BRACR 2 m . fh 18 4 WA, HE/KTEIA %8 B RR IS A (N4
MY COD, 7EANIE HRT 5 COD 1 25 B R AR K M 3 d>5 d>2 d>1 d(P<0.05). 7E HRT A2, 35 54d
b FE v, NG 4 JE T 4R, COD ZZfkila TR (P>0.05), H BRIk H] 75% LA b X Uil Y
HRT Jy 2~5 d B, HEKAEIZX K A HLTG G0 L BRECE R4, 24 HRT S 3d B, /KA S| Tk
KMZEKUL L, FERFRIAE] 80% VL L, W& T HA 3 4~ HRT &b 3 (P<0.05). 44 /K LIk 5

1T T PR B
240- _-75 N a — 12
E || ||| BN TRt
e L1 | [T
B L1l e 1l )
7% - B R R
fut PR TED
£ ol JO@ E30- 77 ° -6522
27l RN | TS
1IITE
11

(¢) HRT 3 d (d) HRT 5d
T« Al — K 5 B B[] R AN [R)/INE A1 38R 25 57 18 35 (P<0.05)
&4 £KHEEBEIET COD HEFRE

Fig. 4 COD removal rate at each hydraulic retention time



400 ok L OB ¥ M 145

B K HE AR G HE— 2k, BB MRIAE) 78% LA |, HRT b 3 d B, /KJEZ 58 %AL)E 3k
T LK TS R FR U

WHE, BRI T B R AR AR R, KRR H A T
2 F B R Y BE A L R AR COD. AN PEA DL Yo pim o B R vk . B, iR
AR T I A PR R R s ATV A HLTS P ) — S B R RS R 2, ) ol i A A
WA T RIAR 28 A8 0 B B AR VR R 25 PR, i 20 58 1A 38 I AR AR I /K AR Hh B S50 HLTS e W R B 1Y
H5 o

4) AN [A] HRT Ab 342 3t H SS ZeBRBOR M52 M o fh BT S AT, B2 /K A6 3238 o0 AE ) R R o )22 1Y)
2 A FH B 08 A - il 25 B b0 A b SR AR U T B VR o AERR) HRT AR BE T, SC56 4 B A 1 A48 40
TruR, XFSS 1 ZBRFHEE] 96% LA I RfE BRI IEK, £EERUR AR R K B, BAE
Rl —/~ HRT T, ZBRFBEWE &I EAFERE 225 (P>0.05). BT SS M ZLBRIURRLr, BfE:
BN XZ A bR A O 2 . R B RKIEATE, WR A A RIS, nE ok . AN TR e
T A ) kAR BN

5) ATA) HRT &b 306428 3 e 25 I i AR 2 i 43 AT o K TP 2R o % 1 S 4 3 a R AEAE
HYUIR IR, ALl AR 3 a AR B JEAS i o B A P, B IENT, AR SR a R E
BOEARSCEY, B DAY K 4028 a N, SIS S e AW B, K6 45 T HRT B2, 3#15d
BF, AKHILEER a IRE RSN . HRT R 1 d i, P EER RS, KRy itk &ER

st is{g% 99 8 'a — '/.ss/ - {99
- 5 N s o
Lo % 1% S 16' fos &
%)4- 0 % % -97H<1 > %%?, ) {97
c/)2- -96 %%%Wy ef t Jo96
1: | Zisf%i-/- 100 z a /./-/- 100
_ o 199 _ %7 —_ ”-99
is- los & 18- o +£I§%$_98 .
§4-c ) 107 §4_ 07
2 ITT R (lIT

(¢c) HRT3d (d) HRT 5 d
T 2[Rl K I R I )RR/ NG T OR 2257 8 35 (P<0.05),

B 5 EKNDEBRIET SSHERE

Fig. 5 SS removal rate at each hydraulic retention time
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1) 2 08 BT R 3 A TR A1, AR T K AR R 1 25 B BV ARAR AT . X Ui . 4 HRT>3 d B, /K iy fk
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Table 1 Plant biomass, nitrogen and phosphorus content at each hydraulic residence time

JE
El6 HRT A2, 355dMMHERSE
Fig. 6 Chlorophyll content at HRTs of 2, 3 and 5 d

P HRT/d AEWE/e THR&E/% TYRASGER% SEE/g THREBESE/% SUa/g ths/om  R{/em

WiR  150.56 9.03+0.51 4.20+0.01 0.57 0.14+0.01 0.019  18+0.66d  6=0.59d
1 170.15 10.22+0.04 6.65+0.03 1.16 0.22+0.03 0.039  24.7+1.5¢ 10.3+2.1cd
P NFE 2 190.68 9.95+0.24 8.90+0.02 1.69 0.23+0.02 0.043  38.7+1.5b 15.3+1.5bc
3 226.72 10.54+0.70 5.72+0.04 1.37 0.14+0.08 0.034  46+2.1a 23.2+1.8ab
5 200.54 10.54+0.07 5.62+0.02 1.19 0.17+0.03 0.035  50+2.8a  27+2.5a
WIh  150.32 13.88+0.04 5.82+0.03 121 0.20+0.05 0.041  9+0.53¢  5%0.58b
1 165.17 15.85+0.19 5.24+0.04 1.37 0.19+0.03 0.048  15.5+1.8c 11.3+2.6b
14 2 180.45 16.76+0.06 8.00+0.02 2.42 0.23+0.06 0.071 38+2.6b  1943.5a
3 210.56 15.02+0.12 6.80+0.03 2.15 0.21+0.08 0.066 553+3.1a 24+3.7a
5 205.72 15.43+0.17 6.01:0.05 1.91 0.18+0.07 0.056 51.3+2.7a  25+2.4a

TE: [l AEARIE SEPR B AR IR)/NE 5513878 28 57 I35 (P<0.05)
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Purification effect of initial surface runoff by water-collecting flower bed in

rural areas
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Abstract  Due to the ground hardening of rural residential areas, the initial surface runoff with high
concentrations of nitrogen only directly discharges into the nearby watercourse and makes it pollution. In this
study, a combined process of “water-collecting flower bed and intercepting ditch” was designed, and the
purification effects of initial surface runoff by it under four different hydraulic retention times (HRT) were
analyzed. The results showed that above combined process could effectively reduce the concentrations of
pollutants in rural initial surface runoff through plant uptake, microbial degradation and substrate adsorption-
interception. Under four different HRTs, this combined process could rapidly remove the suspended solids in
runoff water with removal rate over 96%. At HRT of 3 h, this combined process could significantly reduce the
concentrations of TN, TP and COD in the runoff water, and the corresponding the removal rates were above
90%, 90% and 75%, respectively. The TN and COD in effluent met the third level water standard of the surface
water environment quality standard (GB 3838-2002), and TP in effluent met the fifth level water standard. The
above study can provide technical reference and data support for initial surface runoff treatment in rural areas.
Keywords  initial surface runoff, water-collecting flower bed; water quality purification; nitrogen;
phosphorus
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