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Research on Circulating Bypass IVCW for Water Quality Improvement
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Abstract:  Based on the actual problems of insufficient ecological flow, slow water flow,
substandard water quality and poor water ecological landscape in the design year of Guishui River, the
circulating bypass integrated vertical-flow constructed wetland (IVCW) is constructed on the basis of
current circulating pipelines along the river. The main result shows the optimal circulating flow of the
project is 7x10* m*/d, and the total area of the constructed wetland is 22.6 hm’. The IVCW combined with
“downward flow pool and upward flow pool” could effectively solve the problem of short circuit which is
prone to occur in horizontal subsurface flow wetland, and it could provide a good anaerobic/anoxic/aerobic
micro-environment for wetland microorganisms. The effluent COD, TP and ammonia nitrogen of the
wetland are superior to level Il criteria of Environmental Quality Standards for Surface Water (GB 3838—
2002), and it has a certain removal effect on TN.
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Tab.1 Design main influent and effluent quality
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Tab.2 Main design parameters of bypass integrated

vertical-flow constructed wetland
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Fig.3 Structure of integrated vertical-flow constructed

wetland
BB R SRR AR
5 9 A 52 R E B A T U P U R
TR 1) A i v AT A L R A

2

AN TR HOK FUs AL R GT, R BT % |
BRI HIVERE , F R BREE Y 20 T A% o5 s Rl A
SRR I B AR B AL N TR i i 7K o
AL RGN V7. 97 i8R 2 4 il i YA [
A BURE W2 A T 00T A M HE KK B, SE B
X E R MRS A R, AN TR i SEOR ) 2R 5

05 JV/N L= S
2.1 EMIRERHENIERE

FEIE OB S R SORAR R B v L R AT Y
T M VR BAS KA DA A K A TR Dy R R
By FERl L, 705 18 T A KL FelC DL AEY)
BRIFUBHE Z AL TN VTP 2 B S s A W I T 1)
AR, ST AR LT 5B BOER 5 —
FIRFEE T i B2 T AFERA R G RS, P
BT AR AR K Z  EALBZ | rp e 42 K F AR K2 4
ANAFEERIIBE S X, A 25 T4 2 50 X DI AR Y 1E
KA

T2 b JFURE IR 22 G AR T T AN R 4 TR

700'7v.,4,‘,xxzxxx tor ottt

-0.9
-

B/ ST WK T AT [
B4 SRMIEEIK RS EBETE
Fig.4 Typical section of wetland packed bed system
AT EAT T N Y SR AT R A
AR, EERMEE I & 22 8 UK TI %, PR IR
LK SRR . PIGR IO R R SR BT B IR
B)h 15 m, Horp B 0.3 m, EURLEEE R 1.2 m,
M HBIFCRLR th 2 ARV : O7RIEJZ , #16~64 mm
A KAEAT, JE 400 mm; QL2 , 08~32 mm £1 /K
A+ JALE B A DR B, 5 700 mm; QPR IR
)=, 04~8 mm B2 A+ Kk1lA,JE 100 mm,
2.2 RMEMMNIE
Fig R b i FE K AR AR D0 S | PR 3 0 R
U KB RE ) SR 5 AR S AL S T O T
W, PERE 25 A3l BT K 28 A A A | TR
R W) R A A K B AL AL S L
HBHEPC K R GE A S AT B AT B, DS R K
PRIIRE L Ry I 222 (8] S5 W7 3 B3 A7 A 45 s g 3
ARG B JE B R B AR K B X, % IR R
B R R, B AR SRE  T K EANEEFEL
SR T FE SR RUK AR, R AE R L

SOUE G UIRE

BRI IREE

+ 137 -



%3945 123

B oE 2 K HE K

www. cnww 1985. com

3
3.1

KREE £ ETNKRSH
KREETA R

SRFTA T R B S A K B R TR R A I
IR A% F 8 A% W (JR b 7K ) L = HLRL A WK Je
AV 00 D T (R b KO B A Bl K T W ke 4
IR K ] B HORE ) Akl

O WA

W A KT 45 28 5 A% W T (E115°53724”7
N40°27'0" ) . = BL{R[ A Ioh /K YT W 0 17 D (E115°
58'27",N40°29'20") .

@  WEmFE bR

W bR 4% COD & A TP TN

@ W ] A R

X3 H X AT B S A ORI, BORE B ] Ry
2019 4 4 H—9 H &5 H o a) A6 56 5 ok 1
I

@ BRI

BURE J5 s 2 BRCOK 3R 5% W5 00 A1 15 ) (SL 219—
2013) FAHOCEER 47 o

& KTk

a. COD: HEKRELTE(GB 11914—1989) ;

b. ZA AR G 2 (H) 535—2009)

c. TN : Bl 3 et R 0 90 e 55 A1 43 O BE v (HD
636—2012) ;

d. TP AR E /B (GB/T 11893—1989) .
3.2 KEEWHRLH

55 MG PR A A T LR R oK B e TR H
B SE IR B BTG, WK I 4% 588 % B inl
(Y Mgk 7K ) | = BT A foh K T A ) bR T (36 b 1 7))
TE 2019 4 4 H—9 H #4264~ H i 7K 5 W il 43 #r 2%

i

N

4351,

A 5 s o
30 wm 7K COD §2
~ 25 i = ili7k CoD |39
- o 22
s | LR P
o0 . 20 g_
S s i 15 ¢
2 10 1
s w0 [ 0l BE
0
||| |||\ 3
-10
m m m m m m
O ] N O o~ 0
[\ (o)l (o} — (o] (o'}
=z @ m m m m m
<t v =] o~ o] (o)}
I} [l
a. COD

0.40
0.35
- 0.30
[ I
— =
o 0.25 v
£ 020 &
= 0.15 H
=
0.10
0.05 ||
0 ‘
o m m ang m m
O =] N ] o~ [
(ol o™ (o'} — (o)} (o'}
m = m m m m
<t vy O o~ (> [o)}
I 1]
b. TP
0.6 mfgbjjé%% 100
= TR A
~ 03 - g 180
ﬁo 0.4 60 i
E 03 40 &
® H
= 0.2 20
0.1 I 0
0 =20
o m m ny m m
O [ N O o~ o0
N N N — N (gl
i i m = = m
<t v O o~ (o] [o)}
I 1]
c. JWA
1.6 wm 7K TN 50
14 = K TN 40
L 0 s
i 20 A
E o &
z H
= 0
-10
=20
jany m m any m m
O [ N O o~ [}
N N N — N N
m BN N m = m
<t v O o~ [~ [o)}
1 1]
d. TN
E5 R RS SERRH KK R
Fig.5 Monitoring results of actual effluent quality of

wetland system
@  WRHbHE K COD ARG R AT
TEiz AT W S A] AR Mgk K COD R —
SRR I I B AR Ak, (ER i K COD AR RaUE PR 15
1E 11~16 mg/L, 14 13. 67 mg/L, B2 H 7K COD

=iy

e (et 0 R LA RS 2 M 0 e SR B AR T s e oK T
FERRETE R 1 20 mg/L FRAGZER s o, 6 H 03 1
Hi7k COD Wi T HE AR R, 2225 A Al AR it 7K
AR B T TS Yok, l At Gl A R P ARl i
ER AR 5 1) st M 3000 BB 7 300 e i ik — 20 B 1

+ 138 -



www. cnww 1985. com

ELAF T RAEIR LA LR RRR KRR TR

%395 %124

2 Hb 2R 58 BOD; R JE , (1 750 Hb 4 S 2E 4 B i
BOD, /Y RE I 955 , [7]sf F 10 1 S 30 35 5338 U6 Wt
ARG ER, #1508 1o 7k COD b Tt w3t
KA

@ fRHLE K TP ARRZE

W fa] , F2 3 K TP B TR RE B0 A K iR
FE AR AL, W {E A 0. 05~0. 37 mg/L, {H 15 1 H 7K
TP A8 Ak B AR 870N, W4 A 0. 04~0. 13 mg/L,
SERIE N 0. 06 mg/L, i 2 b 3 7K T 245 o 2% 1% 11
0.2 mg/LBR{EER ; [ 20194F 4 A @5, £ 4459 A
HESE 64~ F 0 HiL L 7K TP W I 45 S Y% T3k 7K TP,
R B0 T AR AT 19 TP R BRACR -

@ HLE K E RS R T

IR W B Bt M K R R S BT
B By - 1K B2 AR B AR Ak LRy 0. 025~0. 553
mg/L, 7 H 7K G R FE o e 5 K 2 Rk B A Ak
il 4 0. 025~0. 273 mg/L, 8 I /K & & Uk B i i
L6 H Wa g 5 v 8 R S8 K SRR Y
T MK M 2EFREE Y 1. 0 mg/L BRAEZEK {H
FE 6 H A7 1l 7K 20 0 B W DU AR & T 3K, 43 B
I R A 0 i 0 o ol A 4 B IR TR A
Rt AR RS0, S B K R & Tk

@ M K TN AR A

SEAME R H B B s AUER S H 815
HELE 6 H Wa 4 5 R« K TN AR (B, Wi
{EAE 0. 78~1. 46 mg/L Z [A]1 3% 5y , K& 43 iof [B] 2 1
mg/L, F3IME 1. 12 mg/L; 7K TN B AL AH X R,
WHTE 0. 86~1. 06 mg/L 2 [A] % 8l , “F-4{H 7 0. 96
mg/L, I 1 mg/L; KR4 WD B Bt , W2 1 7K TN ik
JEAR IR K, R T R AP TN ZBREE ) (1
FE 6 J HH T B W A8 53 22 U W 5 417 5 43 TN i AT
R Y5, (4570 N TN T, K TN M T
HK

zi BTk, RAE R K COD TP & A = Tifs
PR — o TR B U5 Bl , (LI M 2R 4 3 ok % 4 ORI
BhF B W R P Wil 22 AR D A L KSR AR
Y Re i 2 b 3R K I bR o 5 A% 20K 5 S48 TN ANE
% K Ae b, (R R G 6T TN WA — & 1 A BR
3.3 HESSEMHRSH

g5 A i XN LI 22 5078 FH H UK, F 0 1
A3 M TR 24 1 10440 X, T8 B 7854, 4543

DK ) 38 Ttk R 1] A b 08 3 W b PR T R AT A AL
ARG, [ B 3 b 1 7Kty | K o 23 ) A 182 A R
FE I A0 50 (RR0E I8 ARl /K RAR T PR R
E 43 SIS B K AL AL S50 i RUK AR A B
BCHTYE b T AL, HE KA UK R 5E
R () 2 AR BE A (A A AR 2, g2 a2k N
BPAE SN KA S SECE P PR R AR U T
RO A 25 o AL 25 - %500 H A SUPRIE T H
SN DX I ] 300 DX 3 b e K AR Bl V 28 1) T2
() 5% Ak, S i Ak 2 S AU 355 7K A6 2R 2R G /K 5 i Ak 2
Al B Bl XK A K BT A8 52 Ik 7K Tl ¥R 3t KA 11
ERRG Y A 2R WK R A A 1 AR A
ThRg RS T W MR

4 %

WFE 7K T 1 2 BRI AL A 145 4, R ok
]S — B A 5 ] A R e, T I i+
NS TTRATE: I8 0= [ B4 =R R S TR L
AT TS AL T RE , 10 b K 1] B K, 7 —
TR B4R T UK TR Eh .

O ARFCICRIRICAGIAE LR KA o, %8
BAT TP, [R] B 45 AT 38 7K B4 K 30
KT RE , I 20 i R PR A O 7x10° m/d, it
VD 5 ok 22, 6 hm?,

@  FEECT R b R R A T
TR, R 2= AR K Bl % R FE 2 (400 mm
J&) AR 2 (700 mm JB) ARIE)ZE (100 mm J5) DL K
2 (300 mm J5R) T AL T L CERHR R 48, 1l
A UK T V8 T b Sy R R ) A [] P
A A 3 B ) A R ) IR R AR SR R
B8z

@ R LG 1333 ¢/ (m?-d) KT
Ffar 0. 34 m*/(m?-d) A5 B BFE] 2. 2 d, B RE0E L CA
TR HL K BB R R ) T X AH S 850K,
I R ORI B AW U E PR R 2 AR,
XF E iR K COD TP Z A FI TN (1734 22 B 3 43 3l
H 18% .52% 20% F115% .

SE -

[1] TH&, E5 R, 4. N TR K BT Ak b i i
B FEBERELT]. Tolk/k AR BE,2017,37(3) :6-10.
DING Yi, WANG Wei, SONG Xinshan, et al.

Application of constructed wetland to water purification

+ 139 -



%3945 123

OE 4 K HE oK

www. cnww1985. com

[4]

(7]

(8]

[l
Treatment, 2017, 37 (3) :6-10(in Chinese) .

PR, 4. A TR BORTEIL 5T B WFTE K H]
HERELT]. dbmtk s ,2018(3) :26-30.

HUANG Bingbin, YUE Lun. Research and application
progress of constructed wetland technology in Beijing
[J]. Beijing Water, 201 8(3):26-30(in Chinese) .

BRAR L FERR B, T, 45 AN TRl T BE AR 75 7K
G RO VE AL S e B [ ], BRI TR, 2021,
39(9):14-22.

ZHAO Qian, ZHUANG Linlan, SHENG Qin, et al.

Mechanism and selection principle of substrate in

and its Tresearch progress Industrial Water

subsurface flow constructed wetland for sewage
purification [J]. Environmental Engineering, 2021, 39
(9):14-22(in Chinese).

RRE L BRIOR NN 55 . B6 AT RS XK
15 YK BN A RO B R W T U 45 A R R
[J]. PREETRE,2022,40(1):13-20

YU Junxia, CHEN Shuangrong, LIU Lingyan, et al.
Purification effect of compound constructed wetland
system on total nitrogen in low pollution water and its
microbial community structure characteristics (1]
Environmental Engineering, 2022, 40 (1) : 13-20 (in
Chinese).

Btm B, T8 IR . N TR MR IS A7 0CR B i
fefEEmt e SR ()], RS20 ,2012(12) 1 192-195.
YANG Yangyang, WAN Lei, ZHANG Linjun.
Research status of low temperature operation effect and
strengthening measures of constructed wetlands [1].
Ecological Economy, 2012(12):192-195(in Chinese) .
WA S, SRR, 5. RN TR M AE AL Oy & 2
Rl A TR TR )] B TR, 2022,40(1)
148-154.

YAO Dong, FENG Xueli, ZHANG Baojun, et al.
Operation efficiency of Longhe constructed wetland
under low winter temperature in north China [J].
Environmental Engineering, 2022, 40 (1) : 148-154 (in
Chinese).

BRI . 216 3R I H AL BRI 5K R KB T
ZATI]. TolkkAb#E, 2022,42(5):192-195.
CHEN Gong. Process design of combined surface flow
wetland to treat tail water from wastewater treatment
plant in chemical industry park [J]. Industrial Water
Treatment, 2022,42(5):192-195(in Chinese).

FERTEANN: 1 (kSR Spiii I SV N Gl S R 7 =i B ]
TN TR RGNS K RAKREEALBBCR[T]. 3

(9]

[10]

(1]

[12]

B TR, 2016, 10(6) : 2875-2880.

FAN Yuanhong, CUI Lihua, LIN Yuntong, et al.
Advanced treatment of tail water from sewage plant by
different aquatic plant types of surface flow constructed
wetlands [J].
Engineering,2016,10(6) : 2875-2880(in Chinese).
FICA B, BRI A L TE TS Gk AR S5 Bk
B UM SR AL R B T[], BRI TR
2023,41(1):158-163.

WANG Wendong, GAO Xiaowei, WANG Lijun, et al.

Chinese Journal of Environmental

Research and application of enhanced purification
technology of micro-polluted water body by bypass
(Il
Environmental Engineering, 2023, 41 (1) :158-163 (in
Chinese) .

ECA, BRI, EHal, 5. CRIBSGAT TR
FHFAb BRI 5 Je kA [0 ). P E 257K HEK , 2019,
35(2):100-104.

WANG Wendong, WANG Lijun, WANG Yanmei, et

compound flow wetland in a river channel

al. Application of surface & subsurface constructed
wetland in treatment of urban micro-polluted water body
[J]. China Water & Wastewater, 2019, 35(2) : 100~
104 (in Chinese).

il 2 . 3 D BOK AR B A 5 10 BRI 5Y
LA 7K ] 1 bl B S ) [0 ). R 7K, 2021, 43(6) - 135-
136,168.

NI Dongsheng. Study on water ecological restoration and
control mode of urban river reach—taking Guishui River
Shiyuan section as an example [J]. Ground Water,
2021,43(6):135-136,168(in Chinese).

I R R BT AE L KRR R A T B
PR TR ). AR 2020,41(9) : 4095-
4104.

LI Yajuan, DU Yanliang, BI Erping, et al. Simulation of
water quality response of Guishui River wetland plants
and water diversion [J]. Environmental Science, 2020,

41(9):4095-4104(in Chinese).

- 140 -

PEE B TC&(1987- ) 53, REEA LW R T
RN, FZWE Ty ) KA SRS
BE.
E-mail:819509617@qq.com
Wr#s B HA:2022-12-09
& E BHE:2022-12-22
(Gt  AFHD



