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L1 SEMHERERE

W% B (CH L0, AL (NH,CD . B2 —ﬂ—hj
A4 (KH,PO,). FALH (CuCl,-2H,0). fi§ iR

Bl (AgNO,). filfFR 4P (KNO,). JR & (CH,N,0). T’;’;E
ZALS (NaCl), #h 7R (HC) R 4l ; K el
%% U (E.coli, CMCC 44102); KR A1 o
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J¥ 940 mm), i€ AR i BEEE A H - K R = - g:z IR
300 mm, LY B VX S 6 KK TR 22 Hom
A, Gt KSR A& A R EORE, R R 3k RN e 3 2 C
A SIS AR LA 1, Fig. 1 Schematic diagram of experimental equipment

S5 A v 43 J2 35 38 A R (B RL AR (D) F
W (H) IR, B B N AR N I A A K )E (Dgg=10 mm, H=50 mm). B EERZ (H=170 mm),
g1 V> 2 (Dy=0.3 mm, H=550 mm), K72 (Dy=1 mm, H=70 mm)F1 0 1 HE K 2 (Dy=15 mm, H=
100 mm). 3 /™52 55 A 0 R B EORL ) Y 55 5T 43 0 Dk 2B AT (B AR 1Y 2k kA 100 mm+K AR W A
70 mm), FAAE (52 A9 SO A 100 mm+K AR A1 70 mm) A FE 40 Vb A6 6 BR A
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BV TR, WA or: Na Ao B Na 354 80 g Ml A E] 400 mL 0.1 mol- L™ i FREIE W P, 14
99 pH £ 7.00, /K60 CHEFE2h, HE 2405, Ve, M1, IS4 . B Na W47 80 g i
A% 400 mL 0.1 mol-L™" S ALHIIET 1, /K 80 C HiEFE 2h, 17 pH = 8.00, ZkZehift2h, SR
B.OUR . M T 180 ¢ EEsE 2 h, WEIR . T, ISR A .

2) HASTER SR . MER PRI T RIS 9 1.00 g 40D . KRR A . HR WA MBS A,
A E.coli ¥ 24 107 CFU-L™ ) K FF 81 B4 W80R & 3 il s /K R AR v, RO K B8 O FH 1A i
B O REE, BT EEKB RS E KPR 25 €. 150 rmin” #£3% 240 min, 2> HI7ESE 0. 10,
30, 60. 120, 240 sr#hHL LW, W2 E.coli AR Ag. Cu™ W FE .

3) A BRI . © BB 1. LUK N LB KB H B E.coli W, ¥ FE 551N
107, 10°, 10°CFU-L™", 2% S8R K XA [\ E.coli He FE #F K By B3 T &% B . E.coli ¥ i 2y 107, 10°
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JE24 10° CFU-L™ WS 4722 8d, B 1dii/K 1 IR, B — E.coli W5 F R SLIR A oG, FEW £
BT KRE 3 do QBB 20 SEEHE K S N TRC A A U i K IR TG TS K s K =1:4), %R
COD. TN Fl TP 455 44 % 52 56 A B B S5CR B 52 Wi . 3K JK B2 COD 194 mg-L™', TN 16 mg-L™',
TP 1.8 mg-L™', E.coli 10°CFU-L™', SZIRFFEE 18d, #/KIEEE T, 2 B Be i A ikt K /4 I sk 2



59 FRGESE AR G A BRSO K B B R TR RE 2175
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FISRRG N, 20 ems R e 0% & 238
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22 $EVRBANBRSIHRBRENR
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Fig. 2 Effect of different substrates on E.coli removal at the concentration of 10’7 CFU-L™ in static test
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Fig. 3 Removal effect of E.coli with different influent concentrations by experimental columns

E.coli 1 25 B R 5 JL i (0 F 11 4 o A OC, Al Vb % BRAE 32 BARSE AR08 . W08 5 W B R 2 BR
E.coli, REJIABRUC, WA 547 0 B B A AP R B fil, (HAR 2000 Cu™" . Ag s Tl w1 )
W2 {6 A AT B R AT A B RE I, Ag B A S A0 DA A MO RE AR A N sk O 25 A 1T, Cul o fif 4 i B TR
J ik AR, WSRO RE S A, T HE AR Y, AL RGBS, Bl E.coli RIEM

SIS AT A 1 R I T A R, (AR ST PR TR RS T TR R, SR SRS
IR EIE S R —2 MK E.coli VREEN 10°CFU-L™" B, #4RAEH KA Ag B A (0.007+0.001) mg L™,
T 285 4 A H 7K 9 Cu® R B2 F (0.002+0.001) mg L™, 325 376 1% T b 58 7K 1 45 57 it s o T 2K 2SR 1
1.0mg L. MIR/DHEEEIG R MAIER, B0 A ARl A S35 A S B 7K B8t 9 320k

FESCIR BB L d T, K KT & AR E BRI EDRZ LU R o gk A L R gk A K Y
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5.29%~8.1%(% B ¥ /K vh e Ja oK /e 5 — JE 0 A uE oK) B E.coli ¥ B G2, O HOBE B #E K



59 FRGESE AR G A BRSO K B B R TR RE 2177

E.coli YR FE ) T [T T R . PR OCHEI, SCISAE W] RERY 102 . WIIE K Ecoli MR EE R iRy, L0 AT
WA —B4) E.coli % B8 e R A8 BRE W I 7E 20 6 3R, T3k Ag'. Cu™% 5 E.coli M T
gy BEEBITRBINER, X5 E.coli BHILM . /KW, WA LJZ2MWAa . bk E T
5 E.coli W4 5032 fi .
24 ARERRAKP TR, IRBAEERR E.coli FIF2 N
24.1 %A COD.TP.TN & Xz R

FESCRG B B 2, BIVACHELA U il i I /K A AR B S 0 vh, SEESAE XF COD. TN TP Fl E.coli f-F-3%)
FBRACR KB K R Agt. CuEBLANEE 2 T o 3 R SZIR AR XT TP Al COD 2 B R AT, TC
B E 2R (P>0.05), #HM . HEHAFX TN LRI & THP R, £ 2dm99% T8,
COD. TN FI TP M LBRFIAH —EREMNE . SE LML, BEHKRAR Ag'. Cu™ VW R
i, ARG T K 1T bRt

®2 LRHEIERHERKS COD. TN, TP # E.coli HI R R R H7K Ag's Cu*iRE
Table2 COD, TN, TP and E.coli removal effects from combined sewer overflow by
experimental columns and Ag*, Cu** concentrations in effluent

i1d=4 izt VDX RRAE AR b AR Esinly Payas

CODZER%/% 38.72 4 1.66 40.79 + 1.84 41.64+1.62

TNEBRZE/% 49.70 +2.43 62.17 + 1.13 62.77 +0.92

- TPEBRA/% 9452+0.16 96.96 +0.16 97.20 +0.21

E.coliBR%/% 48.92+1.26 89.99 + 0.47 91.80 +0.33

Ag K (mg L ™) 0.003 + 0.000 0.017 + 0.004 0.002 + 0.000

Cu /KL (mg L) 0.001 + 0.000 0.002 + 0.000 0.009 + 0.002

CODERH/% 54.45+1.79 56.20 +0.81 56.92+1.18

TNZEERH/% 6523 +4.14 71.54+1.16 72.96 £2.23

- TPEBRH/% 97.86+0.78 98.93 +0.34 99.05 +0.27

E.coliKIR%/% 50.31+0.20 90.55 +0.51 92.13 + 0.4

Ag K /(mg L) 0.002 % 0.000 0.016 + 0.006 0.003 = 0.000

Cu" KB /(mg- L) 0.002 % 0.000 0.002 + 0.000 0.010 + 0.002
242 E.colitgXkha Rk or ; o !
B4 5% T 3R 92 S K K 10 E.coli Yk wl od  ° ° o |
BE o G K R coli JE K 10° S ool
CFU-L™ i, #8400k 41 4% K E.coli T Mk, FasE 2 R BT 3
7 9.76x10° CFU-L™ 72 47 5 4R 4L W 17 Rk W 15 g ot |
19 % 1.20x10° CFU-L™ s 40 b % 8 RE 5 5 i\g 60W
;1 6.23x10° CFU-L™ . 3 AN S A X E.coli 1) 25 S ol | e MR —A— AURH |
B (1L % 2) 55 S B B | A E.coli K - T RN |
() % BR 3R (91.91%) £ 7 (P>0.05), HA K24 P , , :
Tt il i it 7K FR A S G 0 A5 O 2 4 6 s 10 12 14 16 18

243 HAFM BT
1ESC B i 8 A2 47 B W . COD. TN. Bl 4 SR A i R T K Y E.coli B R BRI

TP ER% E.coli LM H B2 %M, (148 Fig. 4 E.coli removal efﬁ?ct from combined sewer overflow by
experimental columns
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Bacterial removal performance of rainwater retention tank with copper or
silver loaded zeolite substrate

SHAN Lingjie, WANG Mengyue, WANG Xiuheng"

State Key Laboratory of Urban Water Resource and Environment, School of Environment, Harbin Institute of Technology,
Harbin 150090, China
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Abstract To control pathogenic microorganisms pollution in urban water, a rainwater retention tank with filter
media of copper or silver loaded zeolite was designed to remove pathogenic microorganisms with coliform
bacteria as indicator bacteria in combined sewer overflow. The metal loss and bacteria-eliminating abilities of
copper loaded and silver loaded zeolite were investigated by batch experiments, and the latter was further proved
by filled simulated columns test for treating synthetic water with different coliform bacteria concentrations or
combined sewer overflow. The results show that Cu** loss from copper loaded zeolite was lower than Ag” loss
from silver loaded zeolite. The bacterial removal efficiencies of the two zeolite columns were above 90% at the
influent E. coli. concentration of 10°~10” CFU-L™". During 18 d consecutive filtration operation, the bacterial
removal efficiencies of the two zeolite columns maintained above 90% for the combined sewer overflow with F.
coli. of 10° CFU-L™, which was not affected by COD, TN and TP. In short, the retention tank with filter media
of copper or silver loaded zeolites can effectively reduce the risk of pathogenic bacteria in rainwater runoff.
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