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Engineering Practice of a Combined Bio-ecological Sewage Treatment Process

in Expressway Service Area
LIU Xue-xin

( China Academy of Transportation Sciences, Beijing 100029, China)
Abstract; Under the situation of increasingly stringent environmental requirements in China, there
has been problems such as high cost, complex management and maintenance, as well as high equipment
failure rates of most domestic sewage treatment systems in expressway service areas. To solve these prob-
lems, multi-media biological filter and ecological wetland are combined and put into engineering practice.
Results showed stable operating effect with direct operation cost of only 0. 185 Yuan/m’. The average re-
moval efficiency of COD, NH, = N, TN and TP was 94.22% , 94.12% , 85.42% and 82.65% , respec-
tively. The effluent of the sewage treatment project could meet first level A criteria of Discharge Standard
of Pollutants of Municipal Wastewater Treatment Plant (GB 18918 —2002).
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Tab.1 Design influent and effluent quality
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Fig. 1 Flow chart of wastewater treatment process
3 EEMHM BRI S

@© M

HI TR 55 X £ 5 15K & A T-48 3RS e
SRS TR, FE AT 19 i 2 RS A, LR
UEJG SR AL P S 09 1E W i 47, A ROR R Gu Ak 3L
T, B Ik K AR, 0 R G K WE ¥ s i AR
TE o MM PN SEE AN B8 B o) N T 2 As Al A 2 1
K3 mm, REMHEER SR 1.00 mx1.00 m x 1. 20
m, R IR S .

@ PATUIE

T UUE M A AR FH 2 18 1 7K SR B, DO RLA
R, PRAEAE AL B AR 2 R . B IR B 55 X5 K
KB K AR AR O, I8 1 B A R B 40
m® , BEE R 3 A% 2, R BN 0. AR 41
55 XN HEZK A T8 e R fl A , BB N SFLRIAGE FL , DR
VLT AR MG (1 1 4) ,Q =10 m’/h,
H =100 kPa,N =0.5 kW, J- 223877 PR ER A T K 5,
WAL B Bl o

@ 2 A

27 SR YD B TR T BTVE S M2 A
ASIRHAL PREA TR, BEAE RS 5 N . 20 BUEY IS
R FIARHE— A B, B PRI Z OB B 5 i
Z LAY AR, IF BN EE X I 55 X 75 K b PR
RIL IR AR AL AP o TR TE R AL
R, ZA B YIS MR A S 4 4, RSO 2. 40
m x6.00 m x2.40 m, T2 FUAEYUEMR A T
ZALRE AL B BUEY , RRFER T MRS
X VAR SR 5 5K SR P 109 T XUBIL AL 4L, ) i e, XL
BT S I E] 2 15 ~ 20 min/h, AR KA 11817

- 104 -



www. watergasheat. com

X 5K NSRS IR T K A A S TR AL FEH R 0 TAR LR

FH34 K H12H

WA, RHL2 1 45,0=160 m’/h,N =1.30 kW,

@ S

2 B I — A B XL T R G5
LT RN b IR EE T AE SR L5
14 10.00 m x8.20 m x4.50 m,

® ST

LA PR S TE A AL BN 300 m, 7K ) 6 g
40 em/d, 5328 3 ARG, BN HLIC R ST A 20..00
m x5.00 m x1.20 m, ZA A SR AT
BT, IR G TR 4544 , 10 H R 1A g J& R+ 1
BhE . B NI SR A 2 P A 2 A ot i
BE, FR IR 36 N HE | B A6 5 e TN X2 A AR A
Yo =JEZAr B AR AR B TT o i B A KA S AR K
B AT S WA A A RS, hiEtT .

© Kb

ZA0 oA AT M K HE A A, 7 R 2k 55
F7K o SR A BIREE Y , A 3L FIN 20 m*, Rf
$75.00 mx3.00 m x2.00 m,
4 RIEIFE

TG KA B 7R yE AR T 2016 4F 10 J]JF
T ,2016 4F 12 J#EAL, 22 1 > A AL, 2017
E1HRFIEH BT, 42017 43 T ARy
W, &Gt KoK BTN 2 R,

F2 ZRRBITH  HAKKER

Tab.2  Actual influent and effluent quality

oE | e | gk | LR
3A 6.70 7.90 7.80
pH fil 71 6.73 7.74 7.86
CcoD/ 34 730.00 | 55.00 35.00
(mg-LH 7H 524.58 58.32 37.55
BOD,/ 3A 336.00 18.00 8.00
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NH,-N/| 34 61.91 7.36 3.89
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TN/ 3A 66. 38 13.26 8.92
(mg-LH 7H 83.46 24.36 12.92
TP/ 3A 2.58 0.97 0.42
(mg-LH 7H 2.32 0.78 0.43
ss/ 34 859. 00 16.00 9.00
(mg-L™H] 7H 746.32 18.46 9.23
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Tab.3  Operating costs of sewage treatment facilities
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