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Smg L EOLT, SCIR DI 20 d, % P U8 00T 2 20 IE B R R I 9 43 ) R 98.02% FIT 100%, TR U 30T 4 Hil 9 2L
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WS TN B 28 S YR A 9T T I PR IO 38 T AT U B I OR TR T R Rk S Oy O AU
DAL 2 e, A FH 0L G i e O R T00I T T e 0 AR R R ) A S f s ), DA SR kT T
1B PR H R S
1 LM REHEE
1.1 KBEMH

D) WA R SR AT o S2I0 BT FH AP A RE AR N 1~2 mm, 77 A TP EAREE ], 18 A R
BELIREE L ER ., SCI T A TP E A S B EEIR, R 1~2 mm, DAY 19IE A I
By AT R, H A B A Y T R 4 Bk SiO, 73.98% . ALO, 8.99% . Ca0 5.07% . K,0 4.68%,
Fe,0, 3.11%. Na,0 2.13% 1 MgO 1.51%.

2) BRFEBAWET o SC56 P B0 R B R =R iR TS TR AT IR BRI R s BT AR B R B g%
T B E TR K T K T U8 B AR T 30 d B E T AR E G, RS R ) KR
109%~13%, Z 5 & T S p i 400 °C IR S0 N8R 2.5 h, il 550 SE BB 00kL , 38 2ok
FE 53 ARAFRLAR 1~2 mm B ERSE BB, HBCE O ¥ e kL %) i £ 2 5000 € A WF 5% 1 1) 4 S 4000,
CA WU Gl T IB e st w5 T Ve BRI B AR L . SCIRET L K R 3 BRI B TOKIRILYEY 24 h
J&, B H LR R AE 105 C BET, RCE TR A

3) SEI KRR DGR . B AP A AL SRR G R T T, L AR — AN 20 mg L,
IEBEFRER Ve BN I 5 mg L7, ARSI SR AR K, TR ) T e g 4 il HLK AR X R, B 52
55 % A kK ) o B S Ak B (NHL,CI Fgh e = A 80 (KHLPO,), e il 7K /R 2 &Mk B 15 mg L™ FlIE
BEIRER VR S mg- L™, FiE L% 0.1 mol-L7! i Eh 2 (HCT) FIE E AL (NaOH) #4745 pH Z ik
12 XBRRESFE

1) S2Ee B o R 1 TR, SEEG R E SR 6 mm JE A3 WA AL IR ES RV A, A B K < <
4 200 cmx40 cm*30 cm, NEB OIS R PEARMZG X | 8 L T 8 Ak X K 7K CRAE X 3 N8R4, AKX
R 2R AL AR BRI o B 2% 8 A b Bl s K IR T E O e 2 MR A B, BB LAY K R B
B, 2050k 40 cm F1 20 cm, JEIURRE FEUERHOIN B AR RN ARfk, ARSI R R 12.5 gL,
JEREZ) R 3 om, RN B 1 em AT — AN [ E R, AT 3E S 2l 8 000 2 L P AR 6 B R 8
IR R, /KA w5 WOR T, O 8 ORI 52

2) WA B LG, SCIRAE 8 A MLB A R h kAT, 4 d, BH 2R, RS
UVind? o, 10t BRZE . UGN A F1 B NIURRHS b A, TFREb A4 2UIR G IR, B
Wh A AR L BIBE R DR B R L 1L AIRA S, A AR B IEILN, WRRIR G4 37
4R 4y B ug INAL 37 S A U I T U8 R Sk R AR A0 R B UE ML B BE R O AR LB, WIRR A BR
RN +BETETIZ ;47412 A UL 0T okl A 48 B R0 A B UE U T8 RE S KR WA, TTRR A B
A7 +B BRI o R A R i P S SR R IR R R T A RE A K A 22 160 L, #i i 20d, &
I 50 mL H K KRS, 006 7K rh 220 80RO Bl 1 R 1 I o vk R, UM R R K AT R TS D )
L. ERAERTIHT, MEEEN, BRE
BRI 22 2 Se b KR 10 em Ab 7K I8 AT pH .

3) BhARIPLIC 2 R A A W S 56 v X
15 e W) A BRACR e BRI AL A T K, X
T WS AU E S5, WE 1R, shas
S R PG 3 R AR AR IR LG, KR Bl SpEs
TH N 833 em-h', AL ECAMZS =, RUE Fig. | Experimental device
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K H R T e R R AR S I AR R N AR, R R AR B 8~15 mg L', IE R RR Eh Mk O 2.5~
S5mgL™", %24 h BUKFE S0 mL, Jf K B il 20 R FEBERR $h 0 % &, BUKFE G FF K 174 58 2
JRZ0 B 2 o oK b a2 S Bl I i IR R 1 T vk AR T BB TR A (I BB, B 2 s R B T
8 mg- L™ ol IE R EL VR BEAIRTF 2.5 mg L™ B, 37 BRI i K 0 24 it FLVR 52 0 s ok B, DA A5 406 B4
Sy, SCIGTEEIR R AT, MCEEEN, I 37d, 8K RE RS KR 10 em A8 KR AT pH.,
1.3 mMEMNREF*E

KA DO R FHi 485 20 A S0 00 2 A (HQ30d, 22 [ #G Ay 2> w]) #4700 5 pH R 8 #5 X pH 11
(STARTER3100 7, |- ¥ B Z2 B AU 25 A7 FR 2N w1 ) W 5 1 Wl 1R 2k ik B SR AR B B 0 e e VLTS &
G B R FH AR R o B k1
14 HIERLIE

IRAAR S 8RN TE 1R 6 00 R AR A =X (1) 73R

R=S<=C 009 (1)

NCi
A RAVHIEAR ;s Co M Cye, 73501 D9 BURE I U8 VAR BRZH K i B W R R s R M, mg L™
i 9 HURE R
K H Origin 8.5 #E47 5PN 3R J7 22 70 M U U2 G5 X0 IR 2R 48 22 ) ) 0 28 Wi 801 2 15 A7 A I B M 22

S
2 FERE50H

2.1 BRI

TEDIIF 20 d 5283 fE P, 4 R G /KIR N 23.6~29.2 °C, ¥J{H K 25.6 °C, pH N 6.96~7.78,
YIMEN 733, W RGP AR REALME 2 Frw . mE 2 a0 H, e K & B 0GRk N
ISmg L WAMT, £20dWFSBRISCE, SbadMt, ABRZRBYIBERA . AP
FI+B B A 4 FNR G A0 7k SR A B I R BRCR, SFI IR AT 5 90% DL E, SRR E Y
A8 3 K T 2K PR IE (< Lmg L), HAR &AM KRR A, FHIR AT 5k 98.02%,
HEBREMIE., &) ZMEN, ABREN+BBIBERH . ASBER+BBRANE. REH S A
2 2 A R 2 R 19 25 5 3 (P<0.05) o T4 1 U A0 D A R A AR EE S R AR Wl A I B AR, R
SR AT R DU TR AR S5 A, LR 2R A KR LR Y s i fLaE ,, H R m sk, BARNE T
2 P IR BP0, AN AU S 2 42k 0.286 nm, /N Tl A FLAR 0.4 nm, Sy HE AR A 7T
TR HEAT B T ac e o AR A 0 S R LA AR R ) 2 R R B R T

4 RZG DI TR $h vk B AR AL AN & 3 s o R B 3 R, YUK I B R ) b T R VR N
Smg LB, 4t 20d 1 ERASWCH, K IE SRR Eh VR B B AL, BB TRE . M A,
A BREA+B BRI 41 . A BRI +B R0 4L AR A K 8 A S 2 008 R AE 95% L b, iRk
RO o AH L A BR R +B B8R 41 A A BBk RI+B BrZGN AN 5, 1RG40 K e s iR £h i &
PRECR TG, ELBHTE 1240, KPIEBRBEECHEAN Omg L. K F RN, ALK
RN +B BT . A BIRBETI+B PR A4 . IRA W S A 42 8] E B R SR W E AR £ R
3 (P<0.05). 1 PEUE ISR Bl Y 32 AR SE A 0 SR 0 WG B IE R L, AR BT ) e 1E A A KAl IR
HLATERR ER Y, Rl P PO WM LR, P R AERR RS . A SR RN, IR
DLERE . SeBE iR 2 7R A R R B2 X 5 GUAN 2529 JEBF 5T vh R BRI 45 AW &, BER TS 08
X K S i A TR MR 0 R PR AR BT, X TS U8 ORGSR e A I Pl %) TR B DA Ak 2
e
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Fig.2 Changes of ammonia nitrogen concentration Fig. 3 Changes of orthophosphate concentration
in each system in.each system

TR A g s B RO E T A BRI +B B w71 4L A0 A BT+ B BRAE AL, 1 R iR
B dirh 2 FhE R 3R 4 4 ST A 3G N T UE R K e AR DR X K U B R B 2 R
Fegrs BEAL, A R Y 2 o S DA A S T 0 B B R AR BT S T W R AR R
B Ca®, AP Ao B, Mk b Catthh 5 PO R TE I MEVE Y Cay(PO,),, M7 5 1
AR, KRR T WA Ca® 5NH S HS 4 1 ok A FL & AU B2 s B A H T o B
TEI A BR AN +B BB LA A BB B bR AL, R A IR 4L P AR L R 5 5 K P Ok
T W B 2R AR B PO ELHE WL, AN BE AR T Wk A 2R T Cay(PO,), B A&, AR 11— 25 i b R 56 43 ) o
W SRR A, DT HRE T 17 X6 K v R I A RR S ) B Ak A 0 W B R D o
22 FBEMSEE

P S AR L S 06 25 SR T A, R A LTS PR DR UG K b AR S R AOR i, HOE e .
I, BERRIR A AL MR WUR IR SOK G PR SE 5, BB AR S PRI A P 98 AR B R IR
UERHA R S (RO R fm). 7E DRt 3t 37 d sEgead fit b, REHOUKIEN 24.1~29.7 °C, B{E K
26.2 °C, pH N 6.88~7.69, ¥{H 4 7.27.

X R R BRI A S B TR A LT e I R g A AR AR ] 4 s . i B 4 0T
A, FESETE T, RE GRS 2 A LR A R RCR, B3 HIRE A L, &atk2d
RIATAE 7K S R0k 3 B 2 A B TR LK IR AR v (AR 8 meg L) LA T o Bl MR B £, Rk
1) 2 B s 1 T 0 T 0 0 o L D R 2 i R RS L AR R AT, s A ) TR R A7 3 S T o

ML WA T s A R VA .
5 A 4 T T A R 2 R R st
SER Ty 2 R R O o R B ool bbb
HEAT . W T 5 K P R LR 2% (0 W 2 oy
AN o DT B 0k EF ] 50 S|
SR LT 0 O R0 B 5 B 2 % o
VR X NP S iR, B S AL, 7ERA ol
PR EE N 8~15 mg' L ML T, BlE AT 0 3 6 9 1215 18 21 24 27 30 33 36

iK1 25 U B I, K A O B U ROA T 4 PR
4 BREHFUHENMRZRITRRENTL

I, R U R B R AR, RERE o WER
N G N | R . 5 Fig. 4 Changes of ammonia nitrogen concentration in active
[ HINZG YR K 2 A 2% 7 y=0.013 9927+ lter dom ot e s
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0.177 62x+1.563 64 (R*=0.937), >3

R IR G H SR R G, K& o1 -
AL BB AR ER 20 YR (B kA bl A
RGCURL R 3 5 1 UCHE HACOR ERA ] g =
1d, 20 UHI 20 d), oK S JE AT I E ol
8mg L', TAE IR & EATA HIWSCR, 7T 25l
FE T3 7 DA U U R W L R -l
BT HIREME, SRR e A L KANDN.
SER0 ) AR T | AR K JOEERE 4R HEEE
PEMORPE T SEIRE K 20 d ORIR A S R AE S EIL A A 5
A0S B A S B Je) G A 20 21 98 0 (R 40 4 g€ 25 &
iJrl) P DRSO o S A0 BE K B TR] »=20 f, ok Fig. 5 Relationship between reducing ammonia nitrogen
HmZh kB x=31, FRIELEGMLTE, 158 circulation times and dosing times in active filter

dam of mixed group

B 31 U2 4 U BT X 7 ) A0 BRI ], B A
IREFRIANZE 1w, B0 i SAs Bk )y 282 d, wl %R A A A K T A EU B Y 15 mg L
HIIH 2 8 mg L™ &4~ A AU I Kl 282 d.

* 1 RAEBEMIENER R R E TR

Table 1 Cycle times for reducing ammonia nitrogen by active filter dam of mixed group

mgiyce PRIV | ONZERE FEERITIEG | ngGucR  JEFRIE/D || igiuc PRERI Al
1~4 2 14~15 7 22 12 27 17
5~7 3 16 8 23 13 28~29 18
8~9 4 17~18 9 24 14 30 19
10~11 5 19 10 25 15 31 20
12~13 6 20~21 11 26 16

TE R EE 25 BR AR S AT S5 b a] 7R 5 21
I 1 20 300 R & v I W TR kv B R A A 1A 6 B
Ao HEL 6T, ARSI, R
DI K IE B £h 1 R BRACR B2, 7E35d
N, EBEIDL I DRRCR SE g 16 UK, AT 3 UK D
SEg b 1 d R AR IR R Wk R K BR & 25
mg- L' DAR . BlEE IR E e L, W sOE B 0 3 6 9 12 15 18 21 24 27 30 33 36
MR4h R % 2.5 mgrL BUT BT I LS A, 75 FR
S R B HE B R L R 7 A S 6 REEHEMENAGHEMRBELRENTH
0% 0 BB B L LR S T T U 7 Fig. 6 Changes of orthophosphate concentration in active filter
%, I HBURL R 1 -5 7K ST A A 3R B i 2
BERZL AL TSl Jy e, R T UEARRRT 2K b IE B IR I B, DRI K v Bt B RTDRGE AR . BE A I [E]
SRS W R 3 22 AT, ORI R A S i 2L, A T R R R e, B R BRAICR A, R
JO7 I [R] R, fe 28 T AT,

T A LT P 90 SO0 ) L 9 1R 0 A 8] 55 0 285 B SC R AN 7 s o I 7 AT, oK
IEWERR L Pt VR E Ol 2.5~5 mg- L™ I, Bt BC/K I 25 U R s, K A PR OB n, AR IE

HESSE

o

IEBERR LR/ (mg - L)

1.5

dam of mixed group



%3 ARRAVPREE « A I SRS 338 7 AT 20 ) 1 DR 1021

2 8 %) W S sz IO P T A 15 4 o A B IS 1) A 437
25 B G R A M 07 B y=0.004 38x*+ 40r -
0.085 89x+1.048 21 (R*=0.847). 351 »=0.004 32‘:(?;)57553“1-04821
Xt T A1 D 30 B R A R ) A B P P = 30 ‘ 7

7] b 3 R R B A 0 B B OK 3 AL 2 23]
B kLt K R 5F 20 YR . K L1 E B 2L Ve = 20
BE AR 3] 2.5 mg- LY, A A8 UE R BE A A AL Lsr
R TIAE U ER B C R, N R IERE, IR, YA ..
T 7ESE PRITE A 5 ] -5 AR 52 56 (] A5 B 0 012342°¢ 7}3227;&“12131“516”
ﬁi;ﬁiﬁﬁf&;ﬁfﬁ;ﬁ qu %{ﬁ% B 7 SR A 4 E I IR SR I B AR 5 B TR R ] 5
5 i YR W X SHUNTRERLE e & 4 0E F 2
20 21 7€ (El] 40 & iﬂ) 9 H D ROR . S 76 B Fig. 7 _Relationship between reducing orthophosphate
K s [E] =20, SRARASE M 25 R B x=57, FAR circulation times and dosing times in active
BRI, AU ST U2 A O TR I O \ | ot mixed group

INEFIE], EAREERET A AN 26 2 pros, 808E 2T E 15 St ] o 479 d, Al T IR A 4 FE 7K OE i
FRERHEEE 1 5 mg L7 MU 2 2.5 mg- L' 54K, Al AUl FHE Kok 479 d.

&2 RGETEMIEUEDR IE BB 2 E IR AT (8 T Bk
Table 2 Cycle times for reducing orthophosphate by active filter dam of mixed group

IER @S PEERA ] /d IESH/E 8 PEERIFE]/d NIESH/ €A PEERIF ] /d PIET/ €4 PEERE ]/
1~4 1 24-26 6 38~40 11 49~50 16
5~10 2 27~29 7 41~42 12 51~52 17
11~15 3 30~32 8 43~44 13 53~54 18
16~19 4 33~35 9 45-46 14 55 19
20~23 5 36~37 10 47~48 15 56~57 20
3 45

1) A S 2 BRI, fE K AN 15 mg L FIEBERREE N 5 mg L), SCEG DT 20d, I
P 318 T 2 280 I W R R R 40 Sl 98.02% F1 100% , 1% P ik 0 AT A A vk &L, ol A R AR LA
5 R A Y08 2 X R P D AR A £

2) S ABIBLSL G 25 R, IR A IR AL RE A SO A B, K R R B R 8~
15 mg- L7 #12.5~5 mg-L', /K3 Jy 8.33 cm-h ™', 37 d PR 43 590 52 A0 1 o AR 11 YR F 16 Yk, 1
A £ 5 AR TN T YR A5 U ELAL W7 3 i) v D B RURD T Wl R R 1 A Ak (s B[R] Ry 282 d T 479 d.
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Reducing effect of active filter dam on nitrogen and phosphorus in urban inner
river
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Abstract The serious excess of nitrogen and phosphorus in urban inner river is an important problem in water
pollution control. In view of the characteristics of low water level, slow flow velocity and poor self-purification
ability in the dry season, this study proposes to utilize active filter dam of which the matrix filter materials are
zeolite and aluminum-based products Phoslock to reduce nitrogen and phosphorus. The effect of matrix filter
combination on the reduction of nitrogen and phosphorus was discussed. Meanwhile, the effective time for
reducing ammonia nitrogen and orthophosphate by active filter dam was predicted by the fitting curve equation.
The static experiment results showed at the initial ammonia nitrogen concentration of 15 mg-L™' and
orthophosphate concentration of 5 mg-L™', the reduction rates of ammonia nitrogen and orthophosphate by
active filter dam were 98.02% and 100% after 20 days, respectively, and the mixed filter dam group had the best
performance on reducing nitrogen and phosphorus. The results of dynamic experiment showed that at the water
flow rate of 8.33 cm-h™', the ammonia nitrogen concentration range of 8~15 mg-L™" and the orthophosphate
concentration range of 2.5~5 mg-L"', the reduction process of nitrogen and phosphorus in the simulated river
channel was completed 11 times and 16 times during 37 days, respectively. The fitting curve equation predicted
that the effective time for reducing ammonia nitrogen and orthophosphate was 282 days and 479 days in the
matrix filter dam group, respectively. This study can provide reference for the remediation technology of urban
inner river.

Keywords urban inner river; active filter dam; reduction; nitrogen; phosphorus
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