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Fig. 1 Diagram of simulated filter dam
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B 3k o AT 4l4% 1 8 (CH,,0,-H,0) . x1 EFFEKEFNRERERIRRERE
Ak (NH,CI)., s T 4h (NaNO,) B A — Table 1 Target and actual concentration of influent water
HI (K,HPO,-3H,0), I 15 7K KF: 1) H 45 i it v i meL
R SR e e BE T2 1 R Lok COD TN TP NH,-N
1.3 EEBET FIARACK 50 15 0.5 5

BT R EL K, SR, % SPRRCK  39.4~556  11.3~19.0  0474~0.700  4.79~6.97
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12-09, U MR] 5256 K o A koK, JK 04 8 B2 RMEEHEREE
BHE] A 8 h, H Y& VEVRIE R A A Fig. 2 Diagram of filter dam construction device
MU A4 . FXB AT K 2019-12-10—2020-01-17, 45 2 d B 1 YK K RER KK RE, 3
IKOKFER B #EKKA, HAKKEER B KK . BURERS )28 24 K 9:00—11:00, 7K H 500 mL %
O, 7E 24 h NHEAT 43 BT SE9R 48 I L EURE 20 1k .
14 HERESSH

W 5 ¥8 F5 Sk BLVA (total nitrogen, TN), &L # (total phosphorus, TP) #1144 % (ammonium nitrogen, NH,-
N). 4% R £h #8 5 (dichromate oxidizability, COD)., TN 3R FH B 1 3= 575 2 40 904 fife 48 A1 0 Sl ol 8 1 (1Y
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Fig. 3 Effect of packing arrangement on TN removal
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B EN, FFHL 24T, TP EBER A Fig. 4 Effect of packing arrangement on TP removal
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2.3 EEHH A RX NH-N EBSUERE M0 9.
3 /B U T 3 H K B NH-N G e JE 7 sL N
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TR A TERGE AT, 3 AU R 4% COD [y 8wl
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51.2%(HL), 1H R4 2 74 3% (P<0.05), It 10}
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X TR T W28 57 . LR, 34 B/

ARG 097K COD BE ¥ A E T (i RKIFEE E6 HERHMHARI COD EBRMRNEM

J AR UE ) (GB 3838-2002)IV S /K . €31 IE & Fig. 6 Effect of packing arrangement on COD removal
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THE R AR



%12 4] GREIRAT - UEIVUIE A 7 SO s R K A AL O B SR 3921

25 ERWEMBHERSFETH

T8 IHE A 7 X0k 0 B 22 R R O B0 25 Y
SO, EUE T T K L AR R 80
A AE R K- R E WL 7 d 7 R

100 Enterobacter

Aeromonas
Acidovorax
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s_incertae_sedis
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53.8% Ml 51.4%., WBEBEEP IR ENE, <
P R JE A BR B UE W R AP g . 7 HL 3
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20

WA RS U RIS R o S Bactridec
oo AL RBUAN L-H g (RS8R % A T e, ST e

4 FE S AR F T B AT TR & (Enterobacter)

TE H-L JE3 A, kil (H-L_H) B FF# & 7 EMMEMREEENSHE (BKT)
e 66.6%, HIR HIBYIEEE (Pseudomonas), Fig. 7 Microbial community structure in filter dam

at genus level

di FE ol 8.83%; M it (H-L L) (9 #F B & 5 kb
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fiff 22 T AT AL () BB T 04 ™% G S A TR P, A S R R, R R M R R R 1) A

3 #Hip

1) MK 5B EFEh 8 h i, SR FHZKSF J7 1) i H K B4 LA R s BEORHIE I TN TP, NH,-N,
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2) %FF TN V5 Yo A B AH X 55 i K A, Al AR 2l SR IO 7K O [l S i i I Ll i HE A A X
AT TP F5 AR5 (K ARSI 156, i A A A7 ¥ 2R A A TG R F TP Y 555 .

3) VK7 it K LA B AR A IR I A A RO MR, X RE R R EUX RS TP &
BRACR BB IR 5 VR K e e KA B SE T TN R BRSCR AT R, X 52 RS
SR A AT AL N, AT R B A . MeAh, TR KT e e HEAT P A LA B 2 S RS
R, K i 3 T R e T - B R AR S R K R, R R R K AR B B ik R K i A
AR ER



3922 o T OB MR %15 %
& £ X W
(1] AR, Skokd, SRBTL. BRI R S R e 0. PRk [21] 54058, JTIESF, A9 R, 45, 20FmE DR X U W A M fiE e
HEzK, 2006, 22(13): 22-25. ). FREERIEERTSE, 2016, 29(8): 1187-1194.
(2] ZEFHMH. 2 A RIFAE S RS IR IR IS YK R A kmigs (221 U2, RImeRg, SR, 45, — R T IR s IOREHER B 2 B K 1
[D]. #BI: FBIN KA, 2017. FFHAE D). FRBEAL2F, 2018, 37(5): 1118-1127.
(3]  F&3E, B, 20, % LS EHOG YK SCRBIT ). (23] 2800, T44, 20T PUREDRIXT S0 R AR MHAR BT[], 46K
TKALERE AR, 2018, 44(5): 88-92. 23l K2R, 2009, 26(4): 39-43.
(4] 2R, TR, BER. SR ALILEME S D). BE T (241 BE3L. Pk —b i 0UZ BURE AR 9 106 A B /4 55 35 7K IR B8 BF 55 D).
T4, 2014, 8(10): 4249-4253. 229N 2B TR, 2007.
(5]  Wilik, Dk, 928, % —fdfb Il NSOk R 290t k. [25] A, F vk, Foufd. BUKIEPR AT A 15K BTFE ). FREHE
CN102211817. A[P]. 2011-10-12. Rk, 2000, 26(1): 14-15.
(6] B4, FWM, 3501, & BINAS AT mkig ez [26] BT, T, B0, A it U 2 Se k) 8 25 Dot H o B S 36
[J]. PREE TR AR, 2019, 9(3): 282-285. FE[I]. HORFHEIE, 2020, 49(8): 41-43.
(7] sRflk, TE3L SR, 55 FAE SRR g g bk [27] BRk, M, 3R MR 190 /K fA 6 for 10 bl A 37 PR R 8 SR 237
ACFIRCR[T]. BT T AL, 2018, 36(12): 1-5. [7]. BRIk, 2013, 32(10): 1995-1996.
(8] M, Mok AR, FITH bR AT E S e Bk A (28] BT, BUAEL, M40, 4. A= A8t BB W SR A K P 1 SR A S 19
FE[0). REERLA2EAR, 2006, 26(10): 1665-1670. [9]. P EZKHEK, 2015, 31(1): 22-26.
(9] BiHtH. K IR EEATE T AR 0 R A s AR AL b [29] BRIX H, ARIAS C A, BUBBA M D. Media selection for sustainable
A MR I B DX G T K A TR S I [T]. T e B, 2021, 37(3): phosphorus removal in subsurface flow constructed wetlands[J]. Water
62-63. Science and Technology, 2001, 40(11): 47-54.
[10] T, 2R, KR, 4. 295 Yo A e 2 H AT RN b [30) VL, BRFoE, . vhar . #itdl & Bk U RIB i B X
UK S5, 2020(4): 40-44. BRIFFE[I]. BERL2E HHR, 2016, 39(2): 133-138.
[11] ATEIA M, YOSHIMURA C, NASR M. Inssitu biological water (311 JK#EK, 25 IR, Ffe, %5, 10R0 A NI IORE RSB (9 WL B P HL 282
treatment technologies for environmental remediation: A review[J]. [J]. AKAL B R, 2014, 40(3): 49-52.
Journal of Bioremediation & Biodegradation, 2016, 7(3): 1-5. [32]  Bkmk. 5w Hb B 8 IG5 Yok A A8 S HORBFFE ). o [ FR A5 7
(121 XA, PEARG, BB, TR TR v S R 1 15 /A Ak H B 1R FHAIL A, 2015, 208(10): 46-48.
W4 ik B BB [OLL BB T OB 112 [2021-09-11).  [33] JAEE, K5, UL, % BOKAEWBREELIEAGBEI: A8 B
hitp://kns.cnki.net/kems/detail/11.2097.X.20210429.1419.004.html. YL E BRI R ST PR R[] PR, 1992, 13(4): 2-4.
[13] NIZF, WU X G, LI L F. Pollution control and in situ bioremediation 341 T AFEET ARG HIAIIIEBE. B2 K Ll AR M. Lt it
for lake aquaculture using an ecological dam[J]. Journal of Cleaner FHEB LRI, 2014: 268-270.
Production, 2018, 172: 2256-2265. [35] i, ARG, 757 w0 RO R LS 1 ok 14 i 2 B HL A 2
(14] Bl Wi\ T A9 FE AR T K75 ey 25 BB ST D). PE % ). PA/REE TR R 242741, 2007, 127(6): 631-635.
PHLHARE R, 2017, [36] 2=, XNEE, BRfE. —Mklr USRS AT I % 2 BB VRIS []. L
(15]  whgledh. T6 A5 LA 5 YLl R BRHLRBTIE D). b ¥ FRAEAFAMAVRFIENR), 2018, 54(6): 1276-1282.
2%, 2007. (37] Z%oh, Fridae, A 08, 55, — PRI R AT DU R S R
[16] y5/0 55, GARAN, AR A T80 SR L BRHLIL]. 24252741, 2006, D] T Btst 5IF &, 2010, 31(5): 151-153.
26(8): 2670-2677. [38] sk E, thi, THEAE, 45, Wibkqy3 709 5 FRms b/ dr SR B AL ML L
[17]  Sedest, SaiEas, MoreZs, 45, (LR v Sl o A T oAk 1 9K 52 St BR RN IR FEI]. 3R5ERLE, 2010, 31(8): 1819-1826.
AR5 TP ELRKHEK, 2013, 29(14): 9-12. [39] BARANIECKI C A, AISLABIE J, FOGHT J M. Characterization of
(18] it T, BEAIZE, T, 2. AR IS YA TR 4R F I 15 TS Sphingomonas sp. Ant 17, an aromatic hydrocarbon-degrading
e AP AR ], A FFERIE254], 2013, 3209): 1697-1704. bacterium isolated from aromatic soil[J]. Microbial Ecology, 2002,
(191 K3k, TEIE, HIEe, 5. A UK KI5 40 SRR 43(1): 44-54.
SN, FREE TR, 2018, 36(8): 30-34. [40]  ZsW, TP, 280022, 4 T30 0 b &AL 4N T 22 B HLE AR
[20] e, T3, ZRaEH, 5. FETRI XL B0 LK AR R (). RBET R4, 2008, 2(8): 1044-1047.

FIBFSE[I]. Atk RIK B R 22 (A SR BRAAR), 2019, 40(5): 13-17.

(FTAE % . v )


http://dx.doi.org/10.3321/j.issn:1000-4602.2006.13.006
http://dx.doi.org/10.3321/j.issn:1000-4602.2006.13.006
http://dx.doi.org/10.12153/j.issn.1674-991X.2018.11.300
http://dx.doi.org/10.3321/j.issn:0253-2468.2006.10.014
http://dx.doi.org/10.3969/j.issn.1671-8909.2021.03.030
http://dx.doi.org/10.3321/j.issn:1000-0933.2006.08.033
http://dx.doi.org/10.3969/j.issn.1000-4602.2013.14.003
http://dx.doi.org/10.11654/jaes.2013.09.001
http://dx.doi.org/10.3969/j.issn.1005-0523.2009.04.008
http://dx.doi.org/10.3969/j.issn.1005-0523.2009.04.008
http://dx.doi.org/10.3969/j.issn.1672-6375.2020.08.013
http://dx.doi.org/10.7524/j.issn.0254-6108.2013.10.027
http://dx.doi.org/10.3969/j.issn.1006-5377.2015.10.009
http://dx.doi.org/10.3969/j.issn.1006-5377.2015.10.009
http://dx.doi.org/10.3969/j.issn.1006-7043.2007.06.006
http://dx.doi.org/10.3969/j.issn.1005-6521.2010.05.045
http://dx.doi.org/10.1007/s00248-001-1019-3
http://dx.doi.org/10.3321/j.issn:1000-4602.2006.13.006
http://dx.doi.org/10.3321/j.issn:1000-4602.2006.13.006
http://dx.doi.org/10.12153/j.issn.1674-991X.2018.11.300
http://dx.doi.org/10.3321/j.issn:0253-2468.2006.10.014
http://dx.doi.org/10.3969/j.issn.1671-8909.2021.03.030
http://dx.doi.org/10.3321/j.issn:1000-0933.2006.08.033
http://dx.doi.org/10.3969/j.issn.1000-4602.2013.14.003
http://dx.doi.org/10.11654/jaes.2013.09.001
http://dx.doi.org/10.3969/j.issn.1005-0523.2009.04.008
http://dx.doi.org/10.3969/j.issn.1005-0523.2009.04.008
http://dx.doi.org/10.3969/j.issn.1672-6375.2020.08.013
http://dx.doi.org/10.7524/j.issn.0254-6108.2013.10.027
http://dx.doi.org/10.3969/j.issn.1006-5377.2015.10.009
http://dx.doi.org/10.3969/j.issn.1006-5377.2015.10.009
http://dx.doi.org/10.3969/j.issn.1006-7043.2007.06.006
http://dx.doi.org/10.3969/j.issn.1005-6521.2010.05.045
http://dx.doi.org/10.1007/s00248-001-1019-3
http://dx.doi.org/10.3321/j.issn:1000-4602.2006.13.006
http://dx.doi.org/10.3321/j.issn:1000-4602.2006.13.006
http://dx.doi.org/10.12153/j.issn.1674-991X.2018.11.300
http://dx.doi.org/10.3321/j.issn:0253-2468.2006.10.014
http://dx.doi.org/10.3969/j.issn.1671-8909.2021.03.030
http://dx.doi.org/10.3321/j.issn:1000-0933.2006.08.033
http://dx.doi.org/10.3969/j.issn.1000-4602.2013.14.003
http://dx.doi.org/10.11654/jaes.2013.09.001
http://dx.doi.org/10.3321/j.issn:1000-4602.2006.13.006
http://dx.doi.org/10.3321/j.issn:1000-4602.2006.13.006
http://dx.doi.org/10.12153/j.issn.1674-991X.2018.11.300
http://dx.doi.org/10.3321/j.issn:0253-2468.2006.10.014
http://dx.doi.org/10.3969/j.issn.1671-8909.2021.03.030
http://dx.doi.org/10.3321/j.issn:1000-0933.2006.08.033
http://dx.doi.org/10.3969/j.issn.1000-4602.2013.14.003
http://dx.doi.org/10.11654/jaes.2013.09.001
http://dx.doi.org/10.3969/j.issn.1005-0523.2009.04.008
http://dx.doi.org/10.3969/j.issn.1005-0523.2009.04.008
http://dx.doi.org/10.3969/j.issn.1672-6375.2020.08.013
http://dx.doi.org/10.7524/j.issn.0254-6108.2013.10.027
http://dx.doi.org/10.3969/j.issn.1006-5377.2015.10.009
http://dx.doi.org/10.3969/j.issn.1006-5377.2015.10.009
http://dx.doi.org/10.3969/j.issn.1006-7043.2007.06.006
http://dx.doi.org/10.3969/j.issn.1005-6521.2010.05.045
http://dx.doi.org/10.1007/s00248-001-1019-3
http://dx.doi.org/10.3969/j.issn.1005-0523.2009.04.008
http://dx.doi.org/10.3969/j.issn.1005-0523.2009.04.008
http://dx.doi.org/10.3969/j.issn.1672-6375.2020.08.013
http://dx.doi.org/10.7524/j.issn.0254-6108.2013.10.027
http://dx.doi.org/10.3969/j.issn.1006-5377.2015.10.009
http://dx.doi.org/10.3969/j.issn.1006-5377.2015.10.009
http://dx.doi.org/10.3969/j.issn.1006-7043.2007.06.006
http://dx.doi.org/10.3969/j.issn.1005-6521.2010.05.045
http://dx.doi.org/10.1007/s00248-001-1019-3

%12 4] FRERTAAE - BN B HEA J5 O 5 Gk R AR 2 3923

Effect of the packing arrangement of filter dam on the purification of slightly-
polluted water body
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Abstract  Three indoor filter dam mesocosms, filled with volcanic rock and slag with good adsorption
capacity, were constructed to study the effects of different packing arrangements on the purification of slightly-
polluted water. Accordingly, we set three different matrix combinations: uniform mixing of volcanic rock and
slag, volcanic rock followed slag and slag followed volcanic rock along the water flow, respectively. The results
showed that all three mesocosm systems had obvious purification effects on the simulated slightly- polluted
water. The highest removal rates of total nitrogen (TN), total phosphorus (TP), ammonium nitrogen (NH;-N)
and chemical oxygen demand (COD) were 85.7%, 46.5%, 47.2% and 53.4%, respectively. The packing
arrangements had a limited effect on the removal of COD and NH,-N. However, the uniform mixing
configuration mesocosm system had the best performance on TP removal, and the mesocosm system filled with
slag followed volcanic rock along water flow showed the highest average TN removal rate. The dominant
bacteria identified in the mesocosm system filled with mixed slag and volcanic rock were Aeromonas, which
could contribute to TP removal. Meanwhile, the dominant bacteria Enterobacterium were found in the other two
mesocosm systems. Enterobacterium can produce N,, which accounted for the better TN removal performance
in the mesocosm system filled with slag followed volcanic rock along water flow.

Keywords filter dam; packing arrangement; slightly polluted water; microbial diversity
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