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Bt &, &% , S AR

L VGRS RS E S BE, HEAK 5410065 2. 2SI GESIAEY A S S ER P HE T E A LR E (vl
W), K 541006

B E ETATHNE (CRIS) MUK A TIRHL (HSSFCWs) M T /K3 A T8 IE R % (HFCIS), TF5 TiZ&5xt
FEAHLY (UL COD )., &A (NH,-N) BV RE 2 B U FTS Ye M7 RGN TR M 0 AR A5 00, JFE4T T8l J12e i o
ERRW], KT 0.083 md . HEKFRE A VLY (UL COD 1) #e B 24 220~630 mg-L™' . NH,-N ST i i
13~47 mg-L™' i, COD. NH,"-N B2 510 88.6% 1 91.9% LI b, TE/KFHHH 025 m-d BT, #EKFEE
HHLY (UL COD 3t) # NH,-N T & 1k i 4> %1 H 613~690 mg-L™' Fl 36~48 mg-L™" B, 22 % %43 9l g 95.5% F
78.2% VA Lo AKETT AR V5 Yy o b e R BB W I A A B, TS YRR AT B — B B 1R R R B
CRIS 1 HSSFCWs 114 7 32 5 J30 FBl N A T80 R K F . 1% HFCL REUURHAT L, B8R, 1SRG R,
PR T MR R, A BRI R, 7RI KA B A AR RS

KigiE KTBIERG; his; RBREREEG muctisKahs

H SRt A3 R G LA IR s A s T SR A e SO iz T/ NI s kA B, P AT
FiHb (constructed wetlands, CWs) 7E/METG/KANEER T i A H L, ZEtSHERINARA KE g, (5
WHELERATREY], CWs 32 TR . AacE . A SRR ESSE R R Ly, HEw RN R %
AARMIRE, SEAEE YR EBRACR AR A ZES . N TR AA LG ik, duBRE 7 HAH
T

NT B UE RS (constructed rapid infiltration system, CRIS) )& T T HB IS BAELG R
BOBIE R GRS IR, B DU AR e MR, CRI RGuis TR LB AR L
B, HIEHHINES, BELEEWH. b AP LA b #5 K7, BETGT CRIS AR Z4EH T
TEE, MEEL CRIS MM IIAHAE B FE .

T B R BTSN R, ARSI T — KR T8 IE RS (horizontal flow
constructed infiltration system, HFCIS)(jFR/K B RG). E ARG LA T CRIS HIZK R T8
(horizontal subsurface flow constructed wetlands, HSSFCWs) B4 ., =470 CFE MM ALY . B\ Xt
HFCIS WGBSR RNERES . KT 2380, S0 R ZEZ MRS, MICRA
ST . ARBFRAUA T KB IR R GERIEZ A DRI R, FFHHSEIZ R GAEA RS Yy o i ik B Ak T 17
A T VR AR RS, ST R GE N RIS Yl ) AR O, LASLEST KB I RS Y bR i) —
PN B I 12F T RE, A — BB R AL, IS5 CRIS A1 HSSFCWs IR EUST L, K B IEH AR
/N KA By TSP LIRS

1 MRS EZE
1.1 SCEEAk

AIAHOCHTSRS WA, B HSSFCWs AMUERIK FEEA LY (LA COD 1) Hi NH,-N BT ik B3l H 73
I ¥5 HEA: 2023-10-10; FHA HEA: 2024-01-08

EE&TH: EBRAKBEILLSHBITH (52060003)

T—ELE: BEAE (1999—) , &, L5 4, 2633055639@qq.com; RIEE{EE: A (1972—), B, W+, #HEF,
77466325@qq.com
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S 200 mg-L™" #0120 mg- L', {HR/KFr& 15594 ®1 AREKKERSH

7T eIk BB = R MR L, W COD {E7E 600 Table | Water quality parameters of the synthetic wastewater
-1 By -1

mg L BLE . NH-N R EEAE 40 mg L7 B “aimpey conime L ') NH, -N(mgL") DO/me L") pH

P O T B SE HFCL R SERI AL PEVERE,

Sy 4 BT 5y S1-S4. A S1 220~380 13~35 7.50~7.84  7.06~7.47
ﬂ%ﬂ‘, P = L\T’ HHE I S2 260~390 34~46 7.25~7.68 7.08~7.44
ARBBHINE | oo BOKRS YRR S3 470~630 39~47 7.17~7.30  7.10~7.33
A LR AL S
S4 613~690 36~48 7.36~7.62  7.01~7.06

1.2 SERE

SCHREEANE 1 s KRN TIBIER S M A, EAMEHE, RAEBEAET 10 mm 1 PVC Hiil
1B, FEARKYEE N 2 mx0.2 mx0.4 m, WK MIEA 4 MK, AR ZEFE 0.4 m, 2504
TR 28, 3MRn4F, AMHOK PR ERZAEK A FELL—E R R, Kt 5 em, [RER S —
il 7K

K

RAD RaH

10 cm

30 cm

[o— |
ok b2t 50 cm ok 13#

75 cm WK1

200 cm
1 KESERGERLEE

Fig. 1 Packing structure of horizontal flow infiltration system

FERT SR RARAD | IR FIAR N . RIREPRST R 0.25~2 mm; - A KA, B RRIRES
REEH 2~5 em; ABBHE—FPE WA AT CRIS BYZERT, BEM S, X NH,-N GEUFHWRERRERM, iE
BN R G R TS A IR RBRZCRN, ARKHST 50 Hifi, I RIRAPFIA A 1 P EE XU R
KAL) T, Ai—BHK 75 ecm, JF—BK 50 em. JE F—JZ (20 cm) S22 5: 1 RFR IR S RARD S
ARBNRAERE, _Eli—)2 (10 cm) MATKIRED . FLERREK AR A A PRTTIR . FPIa) RS s oA 3L
7, B 25 em,

1.3 SEHEFAR

4 AEFT I B R RN K 2, Rk B e 5 K s TR e G B, BRI 5 Lo
S1 A1 S2 BrBeiEsKk COD {HIY Ky 300 mg- L' Z2 45, S3 Fl S4 BBty il £ 4 550 mg-L ™' Al 650 mg-L';
S1 BrBEyE/K NH, -N FiE i JE7E 20 mg- L' 247, S2~S4 FrEAE 40 mg- L' Zefi. B 3 BrBeAg AR
L-d", #EKE R 5 LdY, KOAREHR 0.083 md', BT R 1:5. S4 W Bk K 45 2 48 hin 5
3ked!, #KEN 15 L-d, MR 8 h, AKAMAMAER 0.25 m-d™", BTN 3:5. FREARGHK K 4 4
HKEHK, KBRS SR COD il NH,-N. fERGEEI TG, Kl 4 A HK O Ef#4E (DO) Bk
FERT pH o 3l SR ERSHE I i 53 66 B A8 R oo B v 2 KA COD T NH, N fiff F 4
pH T FREE G E K+ pH AT DO,

TSYFE AL RGBT TREREN T, FIRMKIG, HKIEARSEENT, /35I7E5 1 B
BHXIE L=15. 30, 45 cm 4bER FH R 2R, IWERBEES SIS AL B, C, [JZ (5~10 cm) BURE &l Kok
i, o (15~20 cm), FJZ (25~30 cm) BRI AR, 205, B—@EABUERT 50 mL #OEH, mA—
SE pH=1 HIBRIRIEI, BORHSIMAGERIATRIL N 123, IREIESEDR IS, AERK SRS, 25 C.
160 r'min”' #%3% 24 h, BLOJ5 0.45 pm JEMEISYE, BOERGET COD Ml NH,-N 8RR /30T, X B
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IIECEHEARRARTAW . 53 UCFAT, A8RIBCTIMAE.
2 HR5R
2.1 SRBREERRIER

1) FEEEA VLY (LA COD i) MR BRACR . 4 MBrBeif it /K COD i R KB AR an &l 2 s .
4 MYBRREK COD H435124 (300.00+£76.67) . (323.33+60.00) . (546.67+76.66) il (651.67+38.34) mg-L',
HK COD {E 2350 (18.33£15), (18.34£11.66).

(16.67£13.33) Fl (16.67+13.34) mg L. REGHE1T e KL T

B S5 T2 £ 4 BA ] 94.48% . 93.69% . 700 ST T
98.98% F1 96.42% . S1 Bir BN AWK G IR B 600 . R

B, RGRIFRBATI, Hokn 17, 2k 5 500 . A I
COD AW F I, AU 4 fhkdik coD @ 40 ! S
EATER IR ANEROCR . RGN AR Y § 200 H
BEEEARWTE KRR, VMmO TR R, © 2 a0 S
WA —E IWEHER .. 1789 13 d )5, BEER ]Oz T C I P -—'

G A AL R AN BT b v, R K T 1 0 10 20 30 40 50 60 70 8 90 100
COD LBRZEIEGI, 5 10 SR} DX I A 3 A 22 5 4 AR

/N, BHUKOFEEA N (DL COD i) WeRs s 2 ANMERRUREEN (UL COD i) SBIRARIESR
KRB, BRHAEYYERTFETFE RS ER Fig. 2 Oxygen consuming organic matter (COD) removal at
B R4 K I four stages along the system

ERGRERET, 4 MBeh, BEHKO R ESHIRERLERZ) 80% . 84% . 87% F1 76% WIFERA
HHLY (UL COD i1); #REH KD 2K B RE 22BR 20 87% . 92% . 96% 1 83% [WFEA A MY (LA
COD it), JFEAEEANY (UL COD ) SR TPEMK . 124505 AKRATOS 2% f£ HSSFCWs 1581
SEAARL, B =2 AN SR SR o2 — Xl bk, Z5RRM, RAF S3 1 S4 BrBrhiik
COD HHMK I AfT AW iR, [HiEZ COD EBRFANREHE 95% LI L, RIDKFRIERFRERZHK A
HLAST

2) NH,"-N BVERERBRACR . 4 DNFrBei) NH, -N JF K B e B R b A8 b ani&l 3 firm . 4 4Bk
9 NH,-N $EK B0 (23.70£10.65) . (40.17+5.83). (43.00+3.97) Fl (42.03+5.92) mg-L™'. HiKJF
IR0 (0.80£0.60) . (0.90+0.50), (1.13+0.93) Al (5.28+3.59) mg-L™', R&FiafihaE G P LRk
£ 98.75% . 97.59%. 97.48% F 85.30%. 7F S1 FirE, RLPHRNY NH, -N BT B i REREAR . HAEIHT
34K 7K NH, N BT EAEAWTAR L, HRRRRRAEETT 15 d J5RE Fok. S2 F1 S3 BrBon kit
AIGYY RS, K TR K BT B N, Z e R — e ya I gh, ik i 270 37
IK TR RIS E TR, SHESEA LY (L) COD ) FEMERRAAAR . 1 3 BB NH, N FEf#
LR A R G HT BB S, R K
243 B BE 2 24 76% . 83% 1 83% Y NH,"-N., ik o iknr e dkns

~~~~~ HERE —HkH2 ke

LEK SR BARTHI S4 BB, B T4 KT - -
HiZk NH, N R EREEAA U A, NH N D Xﬁﬁﬁ ;
EEERK A IS, bk 3, 4 » T ? s
FHCBAERERZ) 40% 1) NH, N, 5153 MBS N 0 &
(14%~17%) F AT B2 ¥ M oM o 85 g

TERARGGEHN, HOkD 2', 3O NH, - 3 ol Y 1y £
N KRR IR LR, 12 83 MBkE 5 |
AR T 3% K i e o vy o I (R A 0 10 20 30 40 50 60 70 80 90 100
KT 27, 32 ORI NH, =N MR 2651 istiwiad
IEHERR, AR NH,-N R s . A 0T 3 4 NYERRY NH,-N SER2ERIER

R0 K, 7EBENRET, NH,-N 256808 0E0 Fig. 3 NH,'-N removal at four stages along the system
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FERTRR, ZETERS LR E PR L ER, BB TR NH, -N RIS RE ST, HAEER. S3 FirBt
H, BERIRAJE BOEORHX AR T NH, N BTk, B Bk mifb s, Jokis Rk
1k NH,"-N PREZ HORHI B RE TSR, SE4AaHR> NH, N f# [0 5] 5 v BEss Nsirh . i S4 BB 1
AP, RS BRI NH, -N BTk fl 7%, I iemd .

zr PRk, EEMOK g 20T, #EK COD {2l 220~630 mg L' i}, BEBEF N 88.6%~99.5%;
#E7K NH,-N Brs Vi 13~47 mg L™ B, SEEREN 91.9%~99.6% . M RS HERZ KI5 Gl i ik
JERE— ELORFERACT, AR5 Y ST A s sl , REPNFMBAEI TR, BZGORRIRE Ak
B 75 Y ) e BRACHR o ROk S i E) 0.25 med ! 5, HEZK COD {H Al NH, -N J & 9 J& 43 5] 613~
690 mg-L™" Fl 36~48 mg-L™' (YFRMF T, B EBRRMEARINIREEFE 95.5%~99.5% F1 78.29%~95.5% . FEAR{
FEE AN (UL COD i) #EK M M 211~652 mg-L ™', NH,-N & 38.9 mg-L ™' FK Sy fAfaihy 0.042~
0.16 m-d' BT, MK EEBRIBHIZRS (COD £33 47%~89%; NH,-N E£H3 48.3%)*'517 %5
DALYy E o

AU EKH], CRI &4tk CWs RELAb ®2 4 MEREHKOHK DO RERE
e S, HIEHAEF CRI REEHIE A RE Tk Table 2 DO concentration of each outlet at four stages mg-L™
Mk, ZAGRBGRGER ., BINSHREE “agpe  wkme wkne wkny ko
DO HiKFE MR, S5RIN% 2 iR, s

H % 2 AT%0, S1~S3 BB 24 AT DO
WK 3.36~7.31 mg-L'; S4 MrBeAY DO &
HWREGRT R, N 1.67~5.75 mg L, BANZRS
W%{S%z&ﬂ‘?ﬁ}ﬁ%% rh . /ﬂ\:'—h ’ %’l’:lj]k 1 DO S4 1.67~2.93 3.60~4.34 3.79~5.59 5.51~5.75
J R P ST IR . RGP DO Tk B &, T ARSI R G &R E R AR # 4, F)
TFREfRA LI 2 W A AR AN B AR G, NI SEEE S AR S A HLY (LA COD 11) #il NH,-N 6%
PERE.
22 SHRANEES T

PLHZKIEARSE A | VT BRI AR A T ESOAN [+ o RO X 535 g 8 2 B e KL T T 5 e 7 R e R
AIE) A fE DL, I origin BRI TR ZR 7 25500, XSVERRAS TS ey B it ity i ) AR Ak 7 25 i oy
Wro P21k 240 (0.01<P<0.05 Fm %, P<0.01 Rl iE, P=0.05 FRARE), S5RME 4
PR o

FHIEL 4 AR, A2 IEORERT A YL ) W B e At VR AR MR, b R RS o
FEAEAH (UL COD i) BFERMHCNIIE], AL B, C 3 NHURESRY L T 20 2 (8 22
Sto NH,-N a0 A5), BB AT NH, N T2 MHE S s, A, B BURES 1945 2 e a7

3.49~4.04  5.91~6.27 6.50~6.89  7.20~7.31
S2 3.50~3.95 5.83~6.21 6.66~6.78 7.21~7.28
S3 3.36~3.61 5.81~6.00 6.47~6.77 7.19~7.30

CODWfff ft/(mg - mL™)

L/cm L/cm
(a) COD (b) NH,-N

4 FREGWNIFESEEH (UL COD it 1 NH,'-N MEEHHIER
Fig. 4 Vertical distributions of oxygen consuming organic matter (COD) and NH,'-N in the system
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TERENEZES . SR P NH, N [ Wi 22 5 A1 0, BB TS YT Rzl i, 45 = e b
TR, AT

PUATSR EZAERGE N 2SN, Pl T ZEoRa s R ok, 75—, T AR
SRR AR B E IR AR, TP e R gin ERKREI IR L PR, KEEE
Km, —ERRTE IR M SRR FEEA YL (L COD 3t) Al NH,-N A4 ) 73 A (7] 4 )5
PWATREAET, FeAHURIR A SR K P e R, TR S B K TR RS . R 2R I
AT B B AR S 1 e Aty 7 R A DR AR E DI R B R
23 BRERMRENFE ST

HFCIS N5 38 o il 2 i i A A L S B — PP i s p e 3, B R AR Jm AP e ) (X i
l]) O ARG, To U U X e A A B AR A, ORI R G AR RS N A ST
X EAEER A OGS, AR — Nl o7 e (3 (1) SRR RGN RIS Y PIRE

P — exp(-mL) (1)
P

*

e p, RGN L ANSY K ERIE, mg L p* MK YR RERIE, meg L' m A5
Y LR E R, R GHTS Y IR . m (SRR p* UK 15 g BUIE,

HRAE B R R G K B R B p* 25 oK K BTt BE p,, THER py/p e BUREAN B B i i o e S Y
7 d¥diE, 9195 M FTI~FT7, ST1~ST7. TTI~TT7 fl HT1~HT7, Lk L JWREARAR, p/p* WAEFR, 1%5E
2T, (0,1), PHATHEEE G, Hih, L PIBSFE FAREPRIA S X I K

1) Sh AL, ARTEUTEE COD A NH, N S vk BE R =C (1) T3 8ai A aniE 5. & 6
Fimm.

1.04 1.04
08 | 08
= FTl e FT2 . ST e ST
A FT3 v FT4
A ST3 v ST4
¢ FT5 <« FT6
0.6 | 0.6 ¢ ST5 « ST6
. » FT7 .
= R?=0.991~0.998 = > ST7
< et < R*=0.987~0.997
0.4 - 0.4 1
02} 02
0 1 1 1 1 1 1 0
0 02 04 06 08 1.0 12 0
L/m L/m
(a) S1 (b) S2
1.04 1.0 4
0.8 | 0.8 |
s HTI e HT2
= TT] e TT2 A HT3 v HT4
. 06Ff A TT3 v TT4 .06+ e HT5 « HT6
S & TT5 < TT6 X » HT7
= > TT7 = R*=0.989~0.998
0.4 R*=0.995~0.999 0.4 -
02r 02
0 C 1 1 0 1 1 1 1 1
0 02 04 06 08 1.0 12 0 02 04 06 08 1.0 12
L/m L/m
() S3 (d) S4

El5 4 MMEFES AN (UL COD ) B p,/p*F L eSS EhZ

Fig. 5 Exponential fitting curve of changes in p,/p* of oxygen consuming organic matter (COD) at four stages with L
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1.0
0.8 = FT1 e FT2
A FT3 v FT4
& FT5 <« FT6
0.6 » FT7
‘< R=0.932~0.982
<
04 F
02
0L 1 1 1 1 L |‘
0 0.2 0.4 0.6 0.8 1.0 1.2
L/m
(a) S1
1.04
08k n TT1 e TT2
’ A TT3 v TT4
¢ TTS <« TT6
0.6 g
=
<
04F
02
0
0 0.2 0.4 0.6 0.8 1.0 1.2
L/m
(c)S3

El6 4FE NH,-N 1 p,/p*hE L TLRIIREII AL

1.04

0.6

N

PP

02

STl e ST2
ST3 v ST4
ST5 < ST6
ST7

R*=0.873~0.955

vebrbn

Ve brn

0 1

HT1

HT7

R*=0.630~0.878

e HT2
HT3 v HT4
HT5 <« HT6

L/m
(b) S2

0 0.

2 0.4

0.8 1.0 1.2

L/m
(d) S4

Fig. 6 Exponential fitting curve of changes in p,/p* of ammonia nitrogen at four stages with L

FEEA B (L COD 1) 1l NH,-N F8BU S Prfs A (A m (HAF 3 Fron. ShlE It )

PR,

PL _ Aexp(—mL)
e

2

e 4 FREL, BRSPS SRR AR 22 A 5. [ 6 G iR Bl i oun 3

R 3 A NEBFEEENA (B COD it) 1 NH,-N 58S RS
Table 3 Relevant parameters for the index fitting of oxygen consuming organic matter (COD) and
ammonia nitrogen at four stages

KRR SEH o p*(mg-L™") FERE% A m
FT1~FT7 308.34+68.34 93.62+1.57 0.997~0.998 2.691+0.228
ST1~ST7 325.00+58.33 94.08+1.58 0.997~0.999 3.171+0.233
cop TT1~TT7 511.67+25.00 98.69+0.69 0.999~1.001 3.873+0.322
HT1~HT7 663.34+26.67 96.50+1.05 0.996~0.999 2.425+0.146
FT1~FT7 27.92+6.44 98.95+0.46 1.003~1.019 1.780+0.264
. ST1~ST7 38.60+2.03 97.97+1.07 1.013~1.026 1.803+0.087
NN TT1~TT7 43.90+3.08 97.5240.51 1.006~1.017 1.848+0.136
HT1~HT7 44.1143.85 87.94+2.93 1.023~1.084 0.907+0.140
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BEnra, S Q) FRAYI NH,'-N B sh A i e t: . Hep, 4 ABBAEEA LY (L
COD i) 1A ik R* {4 0.987~0.999; i 3 BB NH,-N & <k R {H° 0.873~0.982, S4 BBt
R MERAR, il 0.878. Hi#E 3 AlAHl, #EE AN (UL COD it) F1 NH,-N #1515 m (HEECHGE N EH
i CRIS Y m {8 (meop=0.81~3.365 my=0.01~2.72), HEEALTARIEHIKFR22, ik B, MK i
MR, BEEHK TR RSN, FEEAPLY (UL COD i) £ m (5 FIHES 1 NH,-N £
R K B BRI TS, m (EEG TR . Ky infiFesE A4 (UL COD i), NH,'-N
I ZBRFAN m AL PRI

J T EMIRIK T p*5 m (AZRINER, BT 3 DBBRE i p* 5 m (H50 AR AL
PR TS, ZERNE 7 B, IR 7 olgn, FESECA LY (LA COD i) #KIRES m EELAE]—5%
WA LR EL, p*5 m HREFIEME, HXEH A m=(0.004 5+£5.22x10 *)p*+(1.503 1+0.20)
(R*=0.798) /KA EERT, REE m (EREE KAWL B ST, A PG e e s
INGHT BN ARG I KB T ECE RIS, SORRGAEARIK B R T Re iR R K Bk
FEREN, RIHZRGARESHAYLARTRZAE S . XU, ZRFEFERAYIY (DL COD i) EpkiE%R
WHOFAREE R, MR TR R . Kt SRS —RIEmEE., 5—Jrm, NH,'-
N PR v B B3 e I AR m (E, Hom (H5 NH, N #K R RIS 2, 0] NH, -
N KBRiA B 32 2SR K Tk B R 2R 2 SO RRE], nTBER N SRR | AR S ok e R A PGk
s, LSS RE A i K TR R i B AR

44 2.1
42+ - ]
40f 201 -
381 19F -
3.6+ e
= 34t £ 18 . .
32¢ b . ]
3.0
281 16
26 & .
24 " . . . . . . 151 . . . . . .
250 300 350 400 450 500 550 20 25 30 35 40 45 50
p/(mg - L) pl(mg - L7
(a) COD (b) NH,~N

7 mESHKRERE p*&MtXFR

Fig. 7 Linear relationship between m value and influent mass concentration p*

2) I E R A . B R Gt R — G 8 2RO R W5 e B, (H S AR AR,
HSSFCWs H— a2 4e i Tk i AR 5em, 32282 8K g S fernliak 71452 RE s 1] S5 A FRAGCR 2 6] ()
KFR ., KPEBRATIBHA—sh i G G). X @) A 2 MERERX, iTHEHL G 6).
2 (6) I (7)),

Pt = K 3)
g
2L = ks “)
P
_Q
= (5)
V.  AlLn
=—=— 6
=50 (©)
kn = kynL 0
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A OKEERITEL, ds Q i, m’-d's n SEORHEEASC, MU HBURARLILERA, %. k, F
ey 0 531 0y 5 TR BRI B — [ 3 i B, 20 o) P 7 S R M P 3 A T BRI R, ] 3 5l e A s
X (8) A (9).

a=2,2 ®)
ka  pL

v=2,2 9)
kv pL

ke N ke TIRE R AR GACIRACR, AMEMA, AR ZBRESCR AT b A SUAR N . K HFCT &
G5 A% 3 01 2% RS HSSFCWs Y AEXT LW PR, W3 m=(kn)/g, ky=mq/n. ¥ K2 m 16 K
q=0.083/0.25 m-d™", n=36% IRARRHKM k, Ml &y (HA1FE 4 R, B3R 4 AT, BECE/K D Tfrsiin, #&
SAHA (L COD 1) Fl NH,-N 1 k, Fl ky {EHLA R4,

K4 4 MEEFES AN (WL COD i) 1 NH,-N 1) k, 1 k, {8

Table 4 The £, and &y values of oxygen consuming organic matter (COD) and ammonia nitrogen at four stages

et SR m ky/d™ ky/(m-d™)
FT1~FT7 2.691+0.228 0.62120.053 0.280-+0.024
ST1~ST7 3.171£0.233 0.73120.054 0.329+0.024
cop TTI~TT7 3.873£0.322 0.893+0.075 0.402+0.034
HT1~HT7 2.425+0.146 1.677+0.101 0.755+0.045
FT1~FT7 1.780+0.264 0.405+0.055 0.185+0.028
NEN ST1~ST7 1.8030.087 0.416+0.020 0.187+0.009
TTI~TT7 1.848+0.136 0.426+0.031 0.192+0.014
HT1~HT7 0.907+0.140 0.6270.097 0.283+0.043

H AT ARAE L8 HSSFCWs (1) k, Fl ky (4036 5 Fin. 3 4. 38 5050, FEMURK T,
HFCIS M B ETEHGE I HSSFCWs BURFHGEBIN, SR SCHkaE g il e w A kL
WAL TR AR, ] HECT RGNAEEA LY (UL COD 1) FIE A S0 3 R 5k = T HSSFCWs, fig
TESEELIG Y SRR R BRI FERN_ KRG/ L AL

5 CIRER—L HSSFCWs [ k, #1 k, {&
Table 5 The reported &, and &, values of some HSSFCWs

Eisa g/(m-d™) ky/d! ky/(m-d™) Sk
NH,"-N 0.047 — 0.027 [3]
COoD 0.042 — 0.113~0.135 [17]
BOD 0.002~0.300 0.170~6.110 0.060~1.000 [28]
BOD — — 0.080~0.310 [29]
COoD 0.08 — 0.136 [30]
COD 0.055~0.440 — 0.283., 0.271 [31]
BOD — — 0.018~0.092 [32]
NH,"-N — — 0.013~0.086 [32]
COD 0.031~0.146 — 0.060~0.082 [33]

ARG, SR NGRS S SRR A AR AL B R UIA DGR . ST, AR
JITAH G YRR SR AR MR ) — Sl AR, B Eckenfelder 75772 (X (10)%),
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Z—f = L (10)

K KA n B Sieyre . A Rl A DGR F 4

ERmE (1), X Q) RS m EHAER T (7) 8 Kig's SRR E DREYIERI A&, St
BUE R G — PN R B by ELT v, /K, T v, A K B S RE YA M, Hik, g
HFCIS T HRIREPRIEE OGN, RGENTEPRAEYEAER D, #Ell HFCRI RE015 Y) ZBRECR i1
JRRTE T Z RGP R AR L TR | gt UOMIEDRIE S BRIR DN, SE SRR m Y
IR PIRARTE, SERURAR SRR MG L B AT i, (GG P

S BRI T S5O ) Sl R B EXT L, 76 RS T miREE—
FERREE LTS YW fe RGN ERI T LBRACR, Ak HECT RS, LA 29 RA A i i
Bl H—Jma, FONSHAE G — R AL TR AR, W% O R MR G R AR5 YA 7
S, BAGTHR 2R R FOR e F K SRR BRI O A S R DT, M TRANG 4507 (s 4528, A
SCUARGEMA LRI PR ARTS QL B oA R il A B LBl 4k, /T e R S R GRS
Y RBRiah 125l #

3 4

1) KEBIERGAH T RFEEA N (UL COD 1) A1 NH, -N ZBRUERE, REPIH iAo ik
T UF 80 AT o BB AT IR FEEA DL (LA COD 1) Al NH,'-N e 2 L BR35351 0 88.61%~
99.47% F1 78.22%~99.58%, HeZ KBk FEW 2 OB /KA V5 Y W HEGAME (GB 18918-2002) )
— A i

2) FEEEA NN (DL COD 1) MEE S Aid45), A HUE s Rz Ao 2 % NH,'-
N FEATERGE NZA 78R, RrB D IANR] B R b A e s e 2E

3) MRS Yl K BT iR A S LB W i a3, LIS (UL COD i) #l NH,-N AHCE M
HATEN G, AU ERCR T, H R 8 m SRR p*h B IEAHC, 1 NH,-N /Y
m SRR B AN A AR COC R o K TR B I SR AR m (EREAR, {0k, F &y (EEIA T
. PHEAREY R ARSI ASEAE CRIS F HSSFCWs MR ERGERE N, HBATEE K.

4) K FBIER G LA T N YRS TR, A, st VB , AR miis gy
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ST ESR
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Abstract In this study, a horizontal flow constructed infiltration system (HFCIS) was constructed based on the
artificial rapid infiltration (CRIS) and the horizontal subsurface flow constructed wetland (HSSFCWs). The
removal of oxygen consuming organic matter (COD) and ammonia nitrogen (NH,™-N) along HFCIS and the
vertical distribution of pollutants in HFCIS were studied, as well as the kinetic analysis. The results showed that
at the hydraulic load of 0.083 m-d™', the influent oxygen consuming organic matter (COD) concentration of
220~630 mg-L™', and the influent NH,"-N mass concentration of 13~47 mg-L™', the removal rates of COD and
NH,"-N were higher than 88.6% and 91.9%, respectively. When the hydraulic loading was 0.25 m-d”', the mass
concentrations of influent oxygen consuming organic matter (COD) and NH,"-N were 613-690 mg-L™" and 36-
48 mg-L™', the total removal rates were over 95.5% and 78.2%, respectively. The pollutant mass concentration
along the horizontal direction showed a gradually decreasing trend. The pollutant degradation accorded with the
first-order kinetic model, and the removal rate constant was at a high level in the range of CRIS and HSSFCWs
rate constants. HFCI system had a simple filling, a good reoxygenation effect, an excellent pollutant removal
performance, improved the land utilization rate with a flexible construction location selection. It has unique
advantages in decentralized sewage treatment.

Keywords horizontal flow infiltration system; kinetics; removal rate constant; decentralized wastewater
treatment
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