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Effects of substrate combination, packing arrangement and hydraulic loading on
the purification performance of ecological filter dam
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Abstract: This study tested the contaminant removal effect under the conditions of substrate combination, packing arrangement, and
hydraulic loading under four substrates ( gravel, zeolite, ceramsite and vermiculite) as part of an attempt to improve the purification
capacity of ecological filter dams. The results showed that the gravel and ceramsite group had the superior COD removal efficiency,
whereas the best removal efficiencies of NH,-N and TP were achieved by the gravel and zeolite group. It was also found that uniform
mixing mode could most effectively improve the removal of COD, but the best removal efficiencies of NH;-N and TP were found in the
gravel in former and zeolite in behind mode. With the increase of hydraulic loading, the removal rates of COD and TP in three mixing
modes were gradually decreased, and NH}-N removal behaved decrease in uniform mixing mode, but increased first and then decreased
in two-layer mixing modes.

Key words: ecological filter dam; substrate combination; packing arrangement; hydraulic loading; purification performance; gravel;
zeolite; ceramsite; vermiculite
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Fig.2 Contaminant concentration variations under different substrate combinations
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b. A LR, WE 4 (b) Froas,3 s e 7 a9 & &7 1 K W R /NI 9 35 21 1R &
(2.98 mg/L) WA 1ERTBRA EIG (2. 74 mg/L) BRATERTH A TE)S (2. 45 mg/L) , 1 T8 350 B 5 KW By
SRS AR AR TR, ARG T A @ R L RSO e 2s , X — 57 0
BTN Y B R EL R | R B AN VR S T A R B, AT IR S AR T s B AR L i A
HRR A R e 7 SN A B BRPCR 45 T8k A R R A (85 e 07 5, TR 55 W A0 FIR A7 B B R AR AT K



] Vet 2 SEPRAIC SRSy BRI G AR 25 D A RO (Y 5 41

PR AT REAR IR, 23 T 80 AR YR I Ay B 7K 457 B o) B) A 2 T 5 2 BBk A R AR /N, K 1B i3 R I 28 A8
18 R K AE R A B AR TR A B

c. BRI R 3 FRETE 2R Y T35 K B R R B R R — 2K, 4000 R 0.29..0. 26 0. 24 mg/L,
KB R MR BE S LR 0. 27 ~0.31.,0. 24 ~0.27 0. 23 ~0. 26 mg/ L., T 1 2 [ 2 AR 3 35 5 W2 SF A6 D R 508 ol T
RN, 43 2 BURIAS 25 B i) B — S S5 Xl 1) R BFH 1 6, T AT S 40 2 1) S BRASCR 22 AR R (p>0.05) . %
J A FE T SO AR BB R A K, A& 3 (b) FIR , B 78 b A 76 e S 7 2 e RUR R 22 BRAsCR
el , R BRFIEE] 50. 9% 0. 22% F151. 5% 0. 19% , Aila )2 707 =UH Rl FR AW L&, H b 2 E T
J5 A LFE B P K S R AR RS E A R T JE ORI K 8 78 4342 i, 150 45432 B FLBR BE A 42. 3% , KT
BISTIRA FLBREE 35. 8% TR K FINRE S5 14 78 4042 sk T LA 386 Jin 0y BH R O 0 225 1 S B Ve D, 4 e e 1) 5 B

HRHE LA 1 43 B A dee i 808 58 7 ON R A AR T AR
2.3 KAGFITEREIELIECER RN

a. COD My, ANREK S G & F R, A e IXT COD Y EBRAE 5 (a) Fias, ik /K fifg M
0.8 m’/dHfKE| 1.1 m’/d B, WA FE R8O 725 BRATERTVR A 7E T  51R A 3 FEFE 70 cob i &
B0 N 44. 7% +£0.72% 43.8% +0. 14% 48.4% +0.60% F [% % 38.5% +0. 19% .40.5% +0.40% .
40. 0% +0. 82% , o ik A ZE T I A 76 J5 L7 07 R IR e/, MoK I A4k 223 K3 1.3 m’/d B, KB40
TREZ 29. 3% 0. 31% 28. 1% +0. 50% i1 30. 9% +0. 73% , Hoh Wi /32158 07 20 LB R IR, W ATR A
B7e )7 SRR RN, 2B IK T T fer BB RRAIR T AR ASJEINXT COD BB, COD A2 4 5 5k MR gl
A O, K R G RS (o A BN 7 TR AI R e Hh A e, AR T XA DL ) LB ig

e I 572 i v Iy 7 O i e S R

50 75 55
45 70 50
& 40 ® 65 s 45
o 35 3 60 A 40
& &% 55 & 35
% 30 X 50 # 30
25 45 25
20¢ N N 404 N N 204 N -
UhATERT BROLERT ¥4 UhATERT BROERT ¥4 WhATERT BRATERT Y94
BOtEE Wats RE BT AR RE BT AR RE
(a) COD (b) &EA (c) B

5 AEKNGHTHTEYERE
Fig.5 Contaminant removal rates under different hydraulic loading
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