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LM K2 EART RSB, 5RIH 550025; 2. VO pd K=K ™= 2408, TEEK 4007155 3. T P T 4 92 X AR A 20 4 W
v, H IR 402560

B B AR LY B R Y (bioretention system, BS) Xf /K 7= FE 5 B K Y AL BIAL RE , BT I A B B (inverted
bioretention system, IBS) Al I & (control bioretention system, CBS)2 Z =¥ 24, HEARIKFHTHET
2 MBS M 7 B AT AE, WAt AN RS Y (EPS). =43¢ GG Fl L 715 33 1 1 (ETSA) 25 07 ¥ MR T R [
FEE T 0T BS LA ML o 25 R fEARRI K ST IBS (AL B ALRE O T CBS, s rRIFaE W 14
i, IBS B TN Fl NO, -N 2 [& 3 43 5| 35 3] 71.79%~82.00% F1 68.70%~85.84%, - ¥ &= [& 3 ¥, CBS 4> 4 & it
10.65% F1 15.89%. CBS F1 IBS [ TN il NO, -N 23 B R fl /K 1 67 9 3 N 2 8 A m R R E EH, TP/,
EBRRIYTAEAE 97.04%~99.22% . 4 8 J7 %5 EPS WAL 4r TCHA W2 i, {HXF EPS % & Al ETSA 5% M i 2 . IBS 1
¥ 77 20T (2 #E AR W 43 W TR 2 EPS, Hirh EPS WY 2 (PS) FIEE H1 5T (PN) 7 & 43 51 L CBS & i} 66.89 ug-g'
H1603.24 ug-g™!, I H IBS MM &R . &R A6l Y R = ¥ B & T CBS; b4k, 5 CBS Y ETSA  (0.47+
0.07) ug-(g'min)", FH L IBS &/ T 0.35 ug-(grmin) s LL_LBFST 45 5 S0 I F A Wi B8 3 S0 4 R Ah 3 57 7 e /K L
2%,

KR EWWEARS; KEREEK; BA; WANREY; B Lhintk

B 7K 7™ F7 BN AR 42 BRI FEL A R PR 2 e, K™ FRE /K i 7P A it H 25 3 20 il Tk
BHY = ARIE, SECRIE R KR m AR AR R AR, N BGE K IR R A HE K 7 3R R
skt kR, £ HARGE & 1 /™A% 04K 7 95 58 FR K Mo o7 HEBObR v, 8138 SR 5 K A s b B . B
BB, W 3R A R KA BREOR A48 N TR . ARV IR | ARSI R A i A, R WIRAG
TR ESCR , (B AR . A ERUR AR S SFHOR R I, SRR E
o AR ) 77 B 8 K A B R 3 7 T B

H W) B8 A 4t (bioretention system, BS) Jf& MK E B 2 —, R RAE BRI, 8
7z 0TI R K AR A TS G Ia B BT, A OC BS M ARG EEAE T TRERAR AL,
FERS AT b T 77 58 FE K % b B A 20 Pl T R T AR I A I AR K TR K B R R HE IO D7
TR —E R UC M, 0, P K BT 2 52 0 i AR A 7K Ay () o 3 A 5 i, IX 75K BS 4
s BHEE: 2023-03-07; FAHHEA: 2023-06-06
ESWB: I E AL AR 5 P 100 4 9% BhI H (SWU-KR22006); T B 1l 4 22 X B2 31 R0 100 H (2022028); k2 25 41 3 41
P T H (X202210635002; $202210635139)

E—1EE: WM A (1999—) , B, W54, 2082408002@qq.com; DRBIEIEE: Tk (1980—), B, WL, @l#H#E,
wsmO023@swu.edu.cn
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AR T IR K AL R4 7RI RETE . BS BY AR RE 5 DR 2H BRI 38 T8 2 DA G,
IEENBS AR EFELRBUEEMAN R LZET L2, M S 0n it 18 )2 X HEK 2
BTIR)ZE, @ A . WA o Y A R S s B TS Y R R AR, (B R
B AR AR E SR R, LIRS Sk RS, 5RO EE BS M R S5IE B, R
R RS HE S, AR KBRS T RS, AR TR )2 05 T 8 A
A X, NOy-N EBRE FIEE 1Y 28.6%~53.9%. IT4Fdk, NI F 1E & fE & BS M &R C A
WF5T, (HH T 50 B K A B A RCRE R T, LIk = J 08 0 E 4 A L9 IS (0 1/ FH LR

it 4 2 & ¥ (extracellular polymeric substances, EPS) J& DA K [ 5t 4 3= 22 T RE 1 43 19 ok A W 4o
Yy, HE A TR R WA R AR AR, R R W R R A% 0 U, EPS A E 1) AR IR TR A X
BS M A MERE EOCE 2, 40 C RN R AN A T A5, A WEST R, EPS Bl A7 19 S AR TR A i
TE B 1% iy ok B v ] A RO Y F AR R T 2R (NOy) Z I B A 3, ikt T L F 29 R 1Y
R, LS AL A EREN . A, EPS W R E Y AL E N E, I WANG
SR SY & B EPS AT AN IS N4 = T R S0 1.66 15 1 HL AL 30 1 (ETSA), WM& T 19%~34%
M RAEARR . FEF Ik, BT EPS L F1% 36 16 M XT TR 5 BS MM A ML & L E K,

M, ARV I T IE B E 2 A R, FEARIEK SN T AR
K= IR R B AT A, Jfil it BEPS K AL B TG MR e M s T BS B Aa ek I U BE 1 R
Wi, 5 A I AR W B R A B R A R K RIS
1 #MR5RE*%

1.1 RGHE

WE 1R, PLEARR 20 om W IEJE A HLBCE AR 2 T CBS F1 IBS 2 414 Wi B &4, CBS H
FMFsH20em EKE. 30em A2 . 20 cm HUEHE (0.2~4 mm W 70) F1 10 em HEKJZE (8~23 mm
A1), IBS AR . ARG EEREA NR N 20 mm M2 AL, BB HEK O 4w 2R HE
KIZ LT 30em, R T — MUK, DSt rfEH . =% wu S Baksy, AR
MR % B — 2 L3 8 B (Iris pseudacorus L) fE B Yy, FAERT &0 B FFEMEEE, DI#fR
2ARGRIMEY EIRZENEN 1 g BHEHA TG K 2Em b NFE L, PETFI T )5 S5 7:3 1
B RZIREGEW 5 R %,

Iris pseudacorus L

v

100 mm 42
(8~23 mm)

200 mm ] YR}
(0.2~4 mm)

300 mm /i + )2
(iﬁ{l‘ Hﬁ H 713)

(a) AR (OF
B1 ks

Fig. 1 Experimental device
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1.2 EBKEE

SRR AT REHE T SR A K WK B R o, AR SER SR FH S fn 2 0y Dy IR B SR dE ek . BI, K EOR Y
L ZEMG T FE , 2F 100 B 0 AT B M 2K AR . AR AT EE PR T K SR 5 R K 04 AE 17 I B A LIU
SEUSIT ARG, 10 SCR HUBEHUL 3 s e 0y 1 fap ok B2 B0 B K T o, DA 3t I % 4 R AT 34 5 3
oK (W35 1), [FBR:E: CBS 1 IBS 7E il A [ V5 e Py vk B vh it T~ s 1730 RE . AWk BE A BE b AT
3L, K AR WK 2% 2K 500 SR IR AKX AT Wl IR R 2, BIRSEK ST AR T
B, SCEe Rl A 1 d.

x1 HKRERE

Table 1 Influent mass concentration mg-L™
e N NO;-N NH,"-N NO,-N COD TP
K (I%) 7.72~8.78 5.99~6.11 1.37~1.74 0.12~0.33 92~99 1.93~2.35

PEERAK () 19.10~20.48 10.48~13.55  2.54~3.80  0.28~0.43  204~236  2.62~5.13
TEFIK (R 27.13~30.15 18.65~21.46  2.32~4.67  034~09  248~308  6.03~7.8

1.3 EPS 892 BN E

SR SIS B HERR T, AR S AR BT R RIZ LU 15 om Ml 45 em A EREE, L 15 em
AR 20 mm B9 45O B HEATEURE , 45 em A0 E A BURE D (WL 1), SERBURS) G SR BH S 138 e
B vE AT AN R A 4 (EPS) R4 I, $RHCEBR AT« & 1.109 g- L' (¥ CaCl, i ¥ (Ca(OH), 14
T pH=7), fEAZER S LRI TE 4 °C THE 5% 30 min, 5100 r-min' &0 J5 15215 W LASIBR
S PEA N . Al FH BH B 52 44 B FIl Na,PO,- 12H,0 (0.760 g-L™"). NaH,PO,-H,O (0.552 g'L™").
NaCl (0.526 g-L™") FI KC1(0.074 g-L™") (¥ A2 BOR A TITAR Y B EPS 421U, 85 T4 °C T#% 2h,
5850 r-min”" 5.0 BPA5 2% EPS A9 LW

PS R FH B B2 2K B v R A7 00 5 5 PN il BCA IXHI Sk b AT E , B DA 1 35 26 11 1 A A vE IR
W, 1€ 562 nm ALAG WG, 5 AmiEdh Zexd Lo s 1530 H vk B
14 Z#HRAKIESH

fifi FH 2% 9% 43 6 6 BE 11 (F-7000FL, H 4% H 37.) 9 = 48 9 6L 4, xF 2 Fpby 2 7 0 F 1)
EPS 2 AT LU b % L3R EPS 2 T 0.45 um JEAR)S , DAZRIRI/K b 25 1 7F EEM H 4
(1 38 &% K (Bx) A& S (BEm) 278 200~550 nm, K4 5 nm. F 438 4 12000 nm-min™' i 4%
PR AT R
1.5 EBFEEEMN (ETSA) BN E

ETSA [ % /2 38 T4 2-Cf Al 2% 35 )-3-(6f fil 2 2R )-5-28 256 0 s 4 (INT) 340 52 2k B 8% (INF) 19 JiR
B, O %E 5 ¥ S % ZHENG 20U F WAN 2509 (g iF5g 25 3 . B Bk +#F 10 g, A 4 mL PBS(100 mM,
pH 7.4) PE¥& 2 K5 & T PBS b, RIS BB 72 AL 5 o Rl 1 mg 9 NADH A1 1 mL INT Jin
A SmL FRAEBOR A, 7ERREE R 30 C A N E 30 mine 5 F S MUS A 1 mL B2 0k
I, 10000 r-min' B0 5 min J5 #3E FIER, A S mL B EERBCH BE . )5 76 9K 490 nm b K
P BRI L, ETSA fi= (1) &S S,

A 21
159 Vot 2 m

A H . ENETSA, ug(gmin)'; 4 K% K 7E 490 nm &b i W6 5 15.9 Jy INT-INF A9 H W% i =K
Vo UV, 43 5 R A 0 RE R G AR FR RN R B AR, mLs ¢ S EBE], ming 32/2 2 INT-INF 7% {6 K
O, EE; m WEHRAFREKRE, mgmL',
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1.6 KBRS

NH,"-N FI NO, -N A 45 I 56 2848 0.45 um 8 B UE , P20 i) 4t FH 4 D00 vk RN 43 o't ol B 3 R A 7
R, TN F1TP 3 5 B 1 a1 6 90 ik 5% A0 43 56 016 B R R 8 43 DY O BE VR AT R N o 5 1 8K
F kb B A 1 43 54 FH Excel2016 F1 Origin2018 52 5%, {81 SPSS #H47 & 134 .
2 #R518
(5] 18] B &) B 2 7k 3 Bk K BR A0 52 0
1) TN #l NO,-N Y 2 BR 209 20 #r . i 18] 2(a)~(b) AT 1, TN FIl NO, -N By 2= B L — &, 1E
TN F1 NO, -N # #E 7K J5 9 BE 3 1) 7 18.99~20.90 mg-L™" H1 10.58~14.40 mg-L ™' fyIE W T, CBS f3F
Yy K 5 e 2 O (6.60+1.87) mg' L', (5.08+1.91) mg-L™', IBS | 43 5l 2 (4.45+0.74) mg-L™" .
(3.03+0.54) mg-L™', IBS i TN il NO, -N - 34 L BR % = 11 CBS 1Y 10.65%. 15.89%. #& 48 &K iy
TN FZ A4 NO, -N, NH,-N Fl& A HLA (TON), H Bk 445 NH,-N §9WB Fag ik . TON 1Lk
A AL . NO,-N SRS fL4E, i F NH,N F1 TON A% L3 AN REA BB AL, R TN (1925 6 32 B4
T A RS . RS AL RCRAR B R — B DIOR R 2 BS FEAR M — KouE L, J5 A T H A4
A E DL A ST RO B Ak Y R A AR T R AR 25 R AR AR A I T, H I R E TR R B TR
FEfALoh s AR AIME DL ST o AR 2, 1R 223 38 2 3G 0 0 DX TR B R 3 55 NOy™-N 1 & B
R, PR ok W U DX B I AT DL G ) B i DR AR AR, (HX T BESE N T S PR TR v g g A B
AT F CBS, IBS ZEASHE N B X R RSO, NO,-N H K vk B Ik HoAR g, X A5 35 T3
AR RSB EEREENN R EE TIRE, Q5 T s m, AR TR &4,

2.1

100 100

25 _ 16 = - -
TR I 222 CBS 7k vk Ji SYIBS Hi /K vk O k¥ 222 CBSH /K #e % SN IBS H 7k e 7
_._CBsﬂi[i,éc:% -o- IBS LR . 14 |74~ CBSLBRE = -°—IBS£|§£§$

~ 2 - & Te {80 = M AN 180

c _ Tlo— @——— . i | j\i [

g S~ / s ;b 12 — . U :\ : .

& S L B S

515.\ B 160 & o ® 160 3%

i N | & g gl - %

2 - N 3

¥ 10} - 140 z & 4l 7 - 140 %

= Z % S

E 7 4 ‘Om 4+ vg % ~

5L N L P71 420 Z. N N 420
S N 1Bs | | R 1 \ 7§ N | N
0 0 0 % 5 x 0
S 5 A > N N o) N b
'\,’\UQ 'V\Q\ '\;\Q:\/ '\,’\ S ’\;\\ (v\\’\ "\/'\Q o o Q '\,’\ ﬂ;\\ q;\\
& & & o o 9
SRFEH SRFEH

(a) TN HK B ik o I J2 B (b) NOS-Nik | 7K kvl 2 I e
2 TN NO,-N i, HKRERERERE

Fig.2 TN and NO;-N concentrations in inlet and outlet and their removal rates

2) NH,-N B9 L BRECR 1. W&l 3(a) B, 78 NH,-N By 3F 7K BT & ik B o0 2.07~3.45 mg- L™ 119
ZAEF, CBS 1 IBS 1193735 H K 5 & 4R 5 4331 o4 (0.43+0.09) mg-L™" A1 (0.50+0.11) mg-L™", P34 K Bx
FH (83.66+4.22)% . (80.42+6.18)%. IBS [ NH,-N V-1 2 [ R W& AL T° CBS, {H I A H 4 W& M
(P>0.05), LIZEM #g i {5] & BS (1) NH,-N LBRBIALTFIEE M) 4.4%. AR as R 5 A HEA
ARG NH, N RE 5 Lol A i+ 2 BB . 5 s mas e/ A DL 5B, Bk, fLgmd:
Yy B &R Ge X A AR A BRI B BRSO o an U SRR TR R IS e BS AR b BT R AR A
5 H, NH,-N B R BRFTE 95% VL Lo SR, AR S5E%H BS ML, NH,'-N 2Bk 2 0] I B
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4.0 . i — 100 6 _ 120
T3k e B PZACBSHI KW E Y IBS Hy /K vk Ji T K B ZZACBS Hi Kk e B SYIBS H 7k e B

351 23 _-a- CBSZEERAK -o- IBSEHE o
o & §7 D S 5 . 0 = {100
2 o30f ¢ ——p = — e — Tt —e
) -a- CBS B s 2 4l leo
£ st --IBSEGE |9 ¥ & N
i 60 & £ i
= 20} H 3 60 &
I z = X
st 140 Ir 1 =
% z = 2 40
g =5}
= 1.0 &
z N 20 1 420

0.5F 7

0 % % 0 0 Ll P an 7N aﬁ 2& 0
® 5 A > Q A & o R
»'\Q,Q f»'\w\ fv\& w'\@ > ﬁ;\V\ N oY q;\& Ay
& & ¥ & & ¥
I I G O
RHEH SRR T3
(a) NH, =Nk | K o s B I B3R (b) TPk | 7K o He e e iR

B3 NH-NHTPi#, HKREKERERE

Fig.3 NH,"-N and TP concentrations in inlet and outlet and their removal rates

Ko H T K= FRE S PR T ARDRH AN 52 4 W ISORITR) R 3% B K R 805 G i SR 2R, 1E A0k 2% [ Y
R MG g 1, R A 209%~25% FIA LA AR FI A, A LIS AE K AR HE A K
o I, FRIEAKEPAEREFESMESAEILE, $E T R2EWA LA LMY 2 E
FHEE AL S 8 NH, N P2 A 300, i S 8 NH,-N £ R 2R, ah, S8 FsEd SE8-4n
NH, N KK R &t b M ib, Ik 5% %AW 8 R L BREUR KK

3)TP B £ B BCR 0 M o B B 3(b) AT 1, R4S TP Y 7F K J 4 3R 3 7 A 4.58~5.14 mg L', {H
CBS H1 IBS 119 TP H} 7K Jit o W B 35 O/ F A8 2K HLAR @ K7, 7389 Hh K 5 o vk B 43 03 o (0.38+
0.12) mg-L™" F1 (0.21£0.09) mg-L™", V¥ F BR 3 Ky (92.1542.32)% F1 (95.77+1.85)%. A B 5% £ W] ,
BS #i AR T &0 LIS HLA R BRmE, HBERBRFIHTE 90% L EBP, 5REMARAR, MTHRER
KA R RO B R R B M2 AE, b, TP A i B0k PR B (PP) RTRE &5 8 R ZE A4,
PP 1R %5 7 %% BS 1Y 0B 25 3k 2o i R BfF S 90 K B o IBS X F TP A9 L BRAX 5 T CBS 19 3.62%, JFE
B AL (P>0.05), X iF—25 Ui B BS X F TP () 5Bk EZREEN K ). CBS Al IBS (U244 2 77 =
IR, IR e e —3, Bk, WHEEEXT TP S IA R0 L5k .
22 HIKIKEX AR RN

FEAR . ORI 3 Rl K BTV BE S5, 20 M T CBS FiIBS X TN 5 NO,-N 1 K BRACR, LA
K56 BS I 4 A [ 2R R 325 K (9 pe il i, 25 R 4(a)~b) Fim . AL, TN 5 NO,-N [y 2
BRI —2, BEEIRBT Rt R n 2 b B i ik BE ), R BRAE %, CBS MIBS (1Y TN %
B K 4 9 B (14.06£4.03)% ., (40.00+13.31)% 38 fill & (70.46£3.90)% . (78.95+1.29)%, NO,-N M| &
(—4.54+0.63)% . (43.93+11.68)% & & & (61.31£10.70)% . (74.05+5.39)%., ZHANG %O DL BERT 77 0y ol
PEBURHRR T AR B AR E T s A, BEAE K TN W38 &, BRI H 41.9% 2 & 2
T 56.1%, B4R 5HARR . AR R RDT, 751 A5 vk B Y AT A A T A e
P AR, e T TN Y LR, Yk KA far iy ik 2 @ Wk BE BT, TN FIENO, -N R 3 TC W
AR R A, 1 BRI v B R R R B T Y el R, CBS 1 IBS BYAE AT AL RE Y T B S .
Ifii IBS X} TN 1 NO;-N i B ) 5 T CBS,  H i R 7E T8 B Az W) iy B8 23 406 308 P R0 1 A it
T ETIRZ, AR TARREESM, R TR R .

1 1] 4(c)~(d) FT20, Bl 2 k7K e B A, CBS Y NH,™-N 22 [ 3 1 (90.23+2.47)% % i [ A% 2
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60 100 45 100
ss [ C#tkue i EZ2 CBS sk e i 20 3k s £22 CBS ik ik i
so | SNV IBSHUKAKIE % ~ | Y BsHkikE 180
T 45| - CBSERRE ———1 ] 2 35| Ao CBSEBER
éﬁ ol —o- IBSE % {—-. < %n 30l —o- IBSERZR Joo
£ i 160 @ M
® P g § 25t o)
2 30f = B 140 g
> o ogof
= > {0 & & i
H;‘ 201 Z 15t 120 S
TSt S 1ol
{20
10 10
0 — 0 0 -20
e iz e kI (187353 i (27 S
TREERR I WHERR L
(a) TN K gtk i Fn L (b) NO;-N#k MK B v i e JaBioie
10 100 10 - - 102.5
ol o [ COHEKHE B2 CBS K 11000
— S
o sf {80 ~8f 5/} __1 {975
w Th g 27y x — Jos.0
=y loo & 2o | sumBsiku s
= v = _a- CBSERZ 492.5 M
2 sl ‘ - & &
& [ ke EZ CBS ke “ ﬂﬂ% —o- IBSZK R {900
2 4L — {40 4t a
= XY IBS H kv Z K lg7s F
s+ 3 -a-CBSLfRE &3t
Z [ -e-IBSERF NI e 2 L {85.0
s A N Jos
0 27 0 0 80.0
fikere (R R Mk e ik i
TREERRIE WEERL
(c) NH,-Nj | 7K g ik Jis J 2 o (d) TP | K itk i il

4 TEFKREBKRETEBE, HARERERE
Fig. 4 Nitrogen and phosporous concentrations in inlet and outlet and their removal rates at different concentration loads
(52.18+6.10)%, 1BS WUl J& 5 B i3 e g b FhJ5 BE AR A %5 . T % T TP A9 2Bk, CBS Al IBS # & Fa
L, EBRED N 95.25%~98.06% . 97.04%~99.22%., 35 S K T A A & R Bl A P 4 T Rl A0 2 i
FREY), BT KT TON & A m . BEE KW E R T, HEA RS TON B, 24"
P A NH,-N A B hn, 36 CBS iYL ERFRZHTEML . 15 CBS MM T :URRE, 1BS LJZ M#E
AT A RO, I, A ERSRNE

1600

SUAE T, Ak HRUR £ U8 7 I 3R 5T R 0 ook DY .

DAL T NHONROERR, w2 BS .

HEEREMW NN SR BRE . F 2

TP 1 25 B, H R BR HLHI 5 R AR R A ol ,

PR KB LA RO E S oS & ol

IBS RAHMI TG AR, (H 5 OR — 3, Y ol

I, BREERCRZEMR AR, F HAEA R BEK R 200k \

BT H 22 e T S T NN

23 HES R EPS A8 RERS TN e
A W) B AR 40 0 EPS & WA S TR, Es5 +HBAGHEPS B8

IBS 1Y EPS & it & % = T CBS(P<0.05), H Fig. 5 EPS concentration of bioretention system
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CBS F1 IBS () PS 43 #| & (218.53£16.97) ug-g ' fil (285.42+6.84) ug-g”', PN 4 (815.95£20.97) ug-g'.
(1419.19+40.75) ug-g ' 2 A 2 4 42 B % EPS 5 T° REDMILE-GORDON!7 i Hi i #f 1 71 2 Ji -+ 9 11y
3~81%, UEIITER IR FRIE K I T , G W o o3 WA T 22 1) EPS SR W X PRI i AR Ak . A A
GERW, AW o WA ) EPS 5 I AU P R 25 D) AH DG, 1T IBS By EPS % & ¥ & T CBS, X Al fig
S IBS AR T CBS W A . — 51, IBS ¥ B M ER A L2 8 TIRZAE T
B REE, TR IR AR HE TS Ak A TR 0 D BEAE O 4 A K i EPS SRR A R b . O — 7
T, IBS B EPS &4 7 AR ALAE J1, X IHSE T EPS it £ i Ak i JE s A B> A
k1 EPS A 5 19 S AR S5 A BT AT DL B AR A W AR 3 B B Y, HU 580 (g R 5T e b a4
., EPS W3S IN$E s T RE ARG EN BTy & &, mARRIR TR FE s n BTy . Ti7E A Ak
T, BT NOE R TR, B, 2R e ) X R ER i A fb B G 2L

XL AL PR EPS #6810 45 )5 #E4T = 4EO00GIE T, 4R WE 6 iR . 2% SUN 40U i i
FAE R R 5 AXKBL, AR 5 FORFERTE LY Lo . BB 6 BYZGIE A E AT A, 2 Fh
¥ e 77 =0T BS (9 EPS ¥ i 20 BRSO R], (H 268 B2 A W0 0 DO o ARG T ol X, AR R 2
R e 2R 1 DX 3R T R I I 2 i B fen, HLUE(EE IR . X T A4 HREAR, X
F W] EPS iR I B e FE MY BN ST o ABFFE R, Tl Wy AE R BB AR A A B 3R A 4 B B
filrh, PN AL o EEEMY, JUHEMAD ARG AR hd T, H W PN Al /E {7
PR A IR S H B R RETE R, MAE AR SR d, PN £ 2 0l R 5 5 o0 1 8 5 P 2 i Y
AL s A T,

170 150 130 110 90 70 50 30 10 170 150 130 110 9 70 50 30 10
1 1 1 1 1 1 1 1
340 340

320 320

300 300
g
E 280 £ 280
2 o
& 260 & 260
=y ]
240 240
220 220
200 200
260 300 340 380 420 460 500 260 300 340 380 420 460 500
KA /mm KA /mm
(a) CBSH) =4Ewd iR (b) IBSH =40 ik &l
Bl 6 EPS Y= 4Tt E

Fig. 6 Three-dimensional fluorescence spectra of EPS

DB T AR R R 2 & R, HOOEHREAE P R G 30, 5 HA XS LB G R . 2K
FLR SR R AR K FR UL B9 ' B oy AR Y Bl AT AL, RNV RS A b o B Ok . Y
i A W58 3 W 2R 8 98 it b oA VR 2 B AL SRR B RE AT, AT A 5 F 1 20 R Bl LR A D AR W PR AN
W A T 32 RS SR TR RN KBV R BUE Y™ Y, IBS YOG AL & T X IR sk
YA el R A, X R IIZ R SR W TG PR, DA I X PR A A I e BE SR B
B R A FEIERE ST, X AT RESE IBS i AU RE SR TR BRAY IR IA
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2.4 HEFRIT ETSA #9520

X BS Y HL 1% 38 15 M (ETSA) #E47 1050 A 45 R ANl 7(b) Bi7s . IBS /) ETSA 375 T CBS, H
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Fig. 7 Electron transport diagram and activity analysis
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Efficiency and mechanism of bioretention systems for aquaculture wastewater
treatment

ZHANG Chengcai'?, DING Xiaofan?, CHEN Zhihong?, LI Linling®, ZHENG Zheng?, JIN Zhongyou'?, ZHOU
Yan®, LIU Shouping®, GUO Zhenghao®, WANG Shumin'**

1. College of Civil Engineering, Guizhou University, Guiyang 550025, China; 2. College of Fisheries, Southwest University,
Chonggqing 400715, China; 3. Ecological Environment Monitoring Station, Chongqing 402560, China

*Corresponding author, E-mail: wsm023@swu.edu.cn

Abstract In order to explore the treatment efficiency of aquaculture wastewater by bioretention system(BS),
two groups of the inverted bioretention system(IBS) and control bioretention system(CBS) were designed and
constructed, and their efficiency was compared under different influent conditions. The denitrification
mechanism of BS under different construction methods was analyzed through extracellular polymer(EPS), three-
dimensional fluorescence spectroscopy and electron transport activity(ETSA). The results showed that the
treatment efficiency of IBS was better than that of CBS under different influent conditions. When running
interval period was 1d, the TN and NO,-N removal rates of IBS reached 71.79%~82.00% and 68.70%~85.84%,
respectively, and the average removal rates were 10.65% and 15.89% higher than those of CBS, respectively.
The TN and NO,-N removal rates of CBS and IBS increased first and then stabilized with the increase of
influent load, while TP fluctuated slightly, and the removal rate was stable at 97.049%~99.22%. The construction
method had no significant effect on the composition of EPS, but had a significant effect on EPS content and
ETSA. The construction of IBS could promote more EPS secretion by the microbial, of which the
polysaccharide(PS) and protein(PN) contents in EPS were 66.89 ug-g ' and 603.24 ug-g"' higher than CBS,
respectively, and the tyrosine, tryptophan and microbial metabolites of IBS were significantly higher than CBS.
In addition, IBS improved by 0.35 ug-(g-min)”"' compared to CBS's ETSA of (0.47+0.07) ug-(g-min)". The
results provide a theoretical reference for the application of bioretention system technology to treat aquaculture
wastewater.

Keywords bioretention systems; aquaculture wastewater; denitrification; extracellular polymeric substances;

electron transport activity
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