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Abstract An assembly-type optional sewage-interception rainwater inlet was proposed, with geotextile, stainless
steel screen and five different fillers as the filter modules, and the artificial simulated rainwater was equipped for the
test to study its removal effect on the pollutants of suspended solids (SS), chemical oxygen demand (COD),
ammonia nitrogen (NH,-N), total nitrogen (TN) and total phosphorus (TP), in the initial rainwater under different
sewage intercepting devices. Its ability to reduce the initial runoff pollution was tested and the feasibility and
economy in practical engineering applications were evaluated. The test results showed that: in the geotextile and
stainless steel screen filter modules, geotextile had a good removal effect on SS, while the stainless steel screen had
an obvious removal effect on SS when the aperture was decreased to 0.074 mm, but the two filter modules had poor
removal effect on COD, NH,-N, TN and TP. The five filtration modules with high furnace ash coke particles,
activated zeolite, coconut shell biochar, ceramsite and activated carbon as filter materials, could effectively improve
the removal effects of COD, NH,-N, TN and TP in the initial rainwater. Among them, ceramsite could not only
achieve the ideal removal effect of nitrogen and phosphorus, but also achieve good removal effect on SS and COD.
Its service life was comparable with other filtration modules, and the market unit price (5-13 yuan/kg) was slightly
lower than other filtration modules .
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Fig.1 Sewage interception device of sponge-type rainwater inlet
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Fig.2 Assembly process of sponge-type rainwater inlet
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Table 1 ~ Actual initial rainwater quality and simulated initial rainwater quality mg/L
FI7K2EHY K e bR 5 min 10 min 15 min 20 min
COD 160~200 180~220 150~190 120~160
NH,- NV 1~3 2~5 0~2 0~3
RGP ITERIN TNV E 4~6 5~7 2~4 1~4
TP 0.4~0.6 0.4~0.6 0.2~0.6 02~04
SSH 70~90 70~80 50~80 60~90
COD 175 205 165 135
NH,-NVKJE 2 4 12 2
BHURIIRE K TNV E 45 6.5 3 35
TP 0.6 0.6 0.4 0.4
SSHefE 80 80 75 85
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Table 2 Specific design of pollution interception test scheme

EURIILUBPS FEZSE
+ LA B 535124100, 200, 400, 600, 800 g/m”

FLAZ4351°50.015. 0.030, 0.074, 0.2, 0.5,

ARG HT 1.0, 1.5, 2.0 mm
R RLE R K42 M91.5~3.0 mm, %% 40.86 g/em®
TEAGHE AR e A 1.5~3.0 mm, ZEH2.0 g/em’
WESE skl R HR1.5~3.0 mm, B 40.42~0.55 g/em’
R Ak HiFEA1.5~3.0 mm, 2 H2.25 g/em®
YR HifER1.5~3.0 mm, %EH0.55 g/em’
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Table 3 Removal effect of geotextile filter module with

different specifications on pollutants

15 Y KR %
FAE/(g/m?) :

COD NH-N ™™ TP SS
100 13 4 3 0 59
200 12 3 1 0 58
400 14 3 1 0 60
600 13 2 1 0 64
800 14 1 1 0 63
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Table 4 Removal effect of stainless steel screen filter module

with different apertures on pollutants

TGP RBRAR %
LA /mm

COD NH;-N TN TP SS

2.0 0 0 0 0 2
15 1 0 0 0 2
1.0 1 3 1 0 2
0.5 0 0 0 0 2
0.2 0 1 0 0 3
0.074 7 1 0 0 22
0.030 8 1 0 0 39
0.015 11 2 1 0 49
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Table 5 Removal effects of filter modules filled with different

filter materials on pollutants

] ) V5 YRR /%
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R AR 23 85 47 67 74
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PR 41 86 64 68 82

F 2 5 A0, 5 ROk A ROR i A Y
ISR, JUHZ 2 TXF COD. TN, TP Al NH,-N
MR . o, S b K R 45 s Y A 3
Y 22 BRARL, JEHXE TP f EBR AR s 11k
AT COD [ L BRACRAE 5 Pk p R B LY, &
BRIEIR 48%, (HHXIBEE Y LT 2 BRACE;
FErE M ekt SS. COD. TP W EBRAUR 5 b Ik ek
P, (B AR 0 W e 55 T oAt 4 FhuE R, Fakr
ol PR VR R UE R, BEFRAS LU b IR Ak TE ALl A
TR A 0 ¢ I A T 2 (0 A5 5 SR, EL B AR 94
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Table 6 Price and basic performance analysis of filter modules

UR/YEES By HHAERRYA

+ T4 (K100, 200, 400, 600, 800 g/m*) 1.5~4.07C/m*>  2~5

AR (FLA240.015, 0.030, 0.074,

~ - 2 o~
0.2.0.5. 1.0, 1.5, 2.0 mm) 25720008/m™ - 275

EPREERIIER CRIAR N1.5~3.0mm)  4~11T/kg  1.5~3.0
AL A e AL CRE A2 R 1.5~3.0 mm) 4~147t/kg  1.5~2.0
BB LE YR ORiAZ H1.5~3.0mm)  6~187t/kg  1.5~2.0

P gL CRiA% 4 1.5~3.0 mm)
TG PE R I8 A CRiAR R 1.5~3.0 mm)

5~137t/kg  2~4
10~227t/kg  2~3
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