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Effect of recharge of reclaimed water with different processes on
water quality change of landscape lake
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Abstract In the process of reclaimed water reused for landscape, in order to compare the effect on quality
change of landscape lake recharged by reclaimed water with different processes, “municipal secondary effluent + BAF
+ ozonation + GFH” and “municipal secondary effluent + ozonation” were used as reclaimed water treatment proces-
ses respectively, while bank filtration was used as landscape quality maintenance technology ,then the technology of re-
claimed water quality control for landscape was studied. The result showed that the discharge of effluent of “municipal
secondary effluent + ozonation” was larger which caused water flew fast. The average water flow was 25.5 m’/d when
the system run 24 hours everyday. However, the concentrations of nitrogen and phosphorus were both higher. For the
effluent of “municipal secondary effluent + BAF + ozonation + GFH”, the concentrations of nitrogen and phosphor-
us were controlled at lower level. The effluent flow of GFH ranged from 8 to 14 m’/d, which led to slow water flow.
Algae were detected in artificial lake. The removal rates of NH, -N were 30.5% and 20.8% , respectively by BF in
two systems. In the system of “municipal secondary effluent + ozonation” , the TN average concentration of artificial
lake influent was 24.309 mg/L, TP was 0.583 mg/L and N/P was 41 which were suitable for growth of hydrodictyon
reticulatum. Hydrodictyon reticulatum had strong removal ability of nitrogen ( mainly NH, -N) and phosphorus in
lake. In the system of “municipal secondary effluent + BAF + ozonation + GFH”, TP concentration of artificial
lake influent was less than 0.05 mg/L, which was suitable for growth of cyanobacteria.
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T SOMAAR [ AN 2 3T A R R A
ROPE TR SR . HE S BRI L, 5
A K T BTG A IR B KR F g RE B2
Dy KA S EFRA . T3 Ah, B ) g Ak BRI R A
AR B T 200 Z 90 Ak Ab 330 AN 8 34 31 500 [R1 Y
K BUAR v, JE A B AR B R S AR K L Il
SRAZEEGE L I, 2 AR G Ak B 3 0 R
AEBET S, AR R S K AR TR K 5

ABEFEHE T T AN [R] Y AR K SO0 R K B
REERGE . H—ERERAGE(RRRGE 1) KL 5K
ARERTT gk + R T2 K AE S TR
IKGAEN T — 2 32 15 e i AR e, 6 AT i) v i)
K BEAT 1R DR VAL, K ik K A 2 K R K S
KB oK . B B RERG (MRS
2) A5 KA T g K + B SR W b (biolog-
ical aerated filter, BAF) + R4” T. 2 /K VE IR K,
Z 5 U€ + GFH ( granulated ferric hydroxide ) &b ¥ | £
2 R IRAE Ry s AR AR R IR K, 7E N T30 — Al ik 8
5Z% 1 MR 7 € (bank filtration, BF) &4, 2
B R GENY R U AR B D ORL A S5 X AR I
3 o ) b R S A K SROUR [l K B R B R SR s AT
ROR 43 B 5oL & A s 8 FR A i st AL Ry ik ke PR A
JK S WL BT SR A ) e R R S

1 RS

Su g

AN LUAAR A K R A & A EA LY, &
B LA £, 8 O ELA )i K R R . ARBFSE R
FARNE 4 mg/L, A KA 45 CF-G-2-500G
(5 S EMS A BRITAEATR) o By 1k KR & 3R
P DG RS il 2 2 KA i R B A R R TR, A
FoKEHERYFMA TN, 241 5845
2HERBREM EEXHERS 2 AN T#diK T
SRS 6 R ] BAF Fl GFH Fiikb 3 T2, BAF
TEEEEBRAKPARMA Y, ALK g A
Py b Ky R A RE R K SE R o 1.8.1.4
6 m, RN I K B + (expanded clay) , K48 2.5
~5 mm, B R 1200 ~ 1400 kg/m’ I E B R 3 m,
WM AR N 1.5 m*, GFH T. 2 E 8 £k T
B, GFH 2 £L W% B 30 35 2 i 43 J& B-FeOOH'™' | 1t
F R 250 ~300 m*/g'”  Kif% 0.32 ~2.0 mm, 7] F
I R 8 467 23 AR v, DR LA AR e 4 T R
1 GFH 2Bl i AL s 2o B W B 75 GFH i

1.1

BT, R A . 3 BAF I GFH #ij b 2
T 220 A8 R P A BARAKCE (i T GFH
A 3 A B, £ /N N T HE 7K

2 BRI R B R G830 R R e N T K
o 5 UE R TE K AN 45 R K I 20 R K )2 it
U HEA M T K S R ORI B R T R
(90T R 75 K 2 LARS AN BSR4 o L Rk T 2 R
KIRA WL (NOM) (& B HLY (SOC) (A Uk P
R B A 0 55 22 TS e o R RIE e DB e ] A
RGBT , 2R FH A 3 0 400 S BRI B, R AR KNS —
FE/NBORL A BR A A0RD RPN 7 m  FRHE S mo, [ T0
Yi 4.5 m 1.2 m, SRR 40 m?, b ARG K 4
FH TG 25 A A 2, LA S5 8 R R K o Rl 97 2
1.2 XWFHZE

S R N T R T A2 250 m® IR 0.5 ~
Im, R4 1 FHHKE25.5 m’/d, N THIKL i+
TEHE— AL S | o B K IR I A R
3 1 K 24 10 m’/d g K A6 BR ] ER K
Uite A4 2 h GFH W A: KRN 8 ~ 14 m'/d
(HP0.83 ~1.46 BV/h) ,BF T. &£ H K& NS ~
21 m’/d; S B T 25 Bk B AR K b B R R
W/ GFH 3% 3¢
1.3 SHAZE

TP ) R0 >R FH 2 i 2 B9 30 i —4H B B 43
JE(A) 7 NH, -N SR “ 90 IR DG Bk (A) 7 K
D, 2 2 -a (05 R CBERE B O R
TP NH, -N -2 % -a fif FH R 15 25 24O vis-723 #Y
A UL 6 BE T (b st B R o A AR 2 A ) 5 B R
Wy I RGN R T YA I E , UV, A ISR Evo-
lution 60 22 4pw] ULY%G EF 3+ (7% E Thermo Fisher Scien-
tific A H] ) 3 /KBEZ 0. 45 um I8 3T g, Bk v
multi N/C 2100 % A A ALK/ B E 5 B AL (78 [
HR 2 23 AR I 403 28 7)) K TN ; NO, -N Al NO; -N
PRI SR FH B8 - €8 335 1%, BT FH K 35 45 A Deagent-
Free Controller (8% 1 {47 BR 22 7] ) ; COD f) A6l >R
FH COD el iz 4 ik , R I AL 2% 5B-3 (C) AU e 5
FEALCEERHEAIRAR) .
2 #FRE5ITR
2.1 kK BREFME

M8 T BAF il GFH Ab ¥ T2, 255 2 1)

N TR B E T R 1(E 1) ,NH-N|
NO; -N TP .SS.COD ¥k FE 47 — E B L. RS
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Table 1 Characteristics of reclaimed water from ED [ o 5 e -
> ° .
two treatment systems +Z-1 2 LI % R |
o " e a ",
R4 1 742 “ e
o 1) 250 0.1} 5
. B W w9 R
pH 7.35~8.04 7.89 7.78~8.96  8.51 - " -
NH, -N(mg/L) 0.100 ~1.499 0.365 0.071 ~1.856 0.288 07-07 07-28 08-14 08-31 09-11
NO; -N(mg/L) 10.29 ~29.52 21.318 1.208 ~25.32 13.070 PEHBIH-H)
TP(mg/L) 0.14 ~1.02 0.583 0.059 ~0.725 0.285 F1 24 ESATHH NH* N W HA
SS(mg/L) 4.41 ~11.68 8.52 0.40 ~7.33 5.78 A i Hee
COD(mg/L) 11.9 ~67.4 2.2 15.2 ~32.0 19.1 Fig. 1 Comparision of NH,” -N concentration of

2.2 FEETAME
2.2.1 %

A4 1 N T K NH -N F 35 4k B
0.365 mg/L,BF H 7k NH, -N F-#J ¥ & 0. 089 mg/
L,BF X} NH, -N [ £F%H 30.5% ; 24 2 il F
BAF Xt 2 & 1 & bR AR 8 4F, N T 7K NH, -N
W B A (COF- 24 ¥k BF 0. 288 mg/L) , 2 GFH Wtk
Je  ,NH, =N S 2 9 BE B 2= 0. 221 mg/L (% B
23.3% ) ,BF W ffi /K i NH,"-N ¥ B2 i — PRl =
0.156 mg/L( £/5%20.8% ), NE 1 FEH,Z%5 2
N NH -NWEILRSG 1 BRE, 2% 1 AT
W NH,"-N SF2k B2 0. 128 mg/L, 248 2 A\ T
NH,-N F ¥ & 0. 191 mg/L, L 24 1 &
49.2% o 7 H TR T b 3K e, NH, -N ik
BEFF UG A BT N B, X 02 B T K R s — i AR SE R
NH," -N FH A A 20, 4 NH, -N ¥ 3 AR K sl #E
R, A A NO, NP A R GFH ik, R4 2
AL NH,-N v B 0 ) v D)2 3 9 18 01 BT
0, N T B AR TR 11 R 2 A o AN /N ER B (2 8
WERE) W AA B AN, TS FEEE
A HAL S BAA S .

PRGN T NO, -N WM ZEK, 251 5
Z5: 2 N T NO, -N S 3k B2 43 5 18. 041 mg/L
M 2.18 mg/L, &% 1 3K NO; -N Y F 14k i 12
21.318 mg/L,BF Xf NO, -N [ £ &R A&, A T.H
K 9 R W e NOS =N i NH-N &R 58 2 ) 2
R K I XF NOy -N [ Ui g g, I 1 T 2 h &R
451 AT NH, -N Fi1 NO, -N ¥k Bf i 45 4k #a 3 4
oL, 5236 vh S A I 3l K B B, NHL -N B IH AE L K

artificial lake in two treatment systems

W3 JF 4R L NO, -N g &, NO, -N v i [k,
G2 h N LK NOy -N P9 i 4 13. 07 mg/

23t GFH W [t 4k ¥ J5 F+ = 14. 388 mg/L, [a] Bt
NH,"-N 1 NO, -N i £ 0] i 90 B AIC, iX J& 1 T GFH
i S AL B K NH, -N R NO, -N 44k >k NO, -
N, 2 BF kb B J5, NO, -N ¥ & JLF A28, (& &
2.11 mg/L(NO; -N %% 2.8% ), A T NO, -N
WP R T B, 3 8 IR 2 0 9 L NO, -N il NO, -
N R EFW i, NOS -N £ % 2. 176 mg/L( g%

84.9% ) ,
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Fig.2 Comparision of NO, -N concentration

of artificial lake in two treatment systems

2.2.2 B

Y51 K TP ik BB m (PR 0. 583 mg/
L), N T.# TP % J 0. 193 mg/L (K 3, TP £ %%
66.9% ) ,BF Hi7k TP ¥ 0.245 mg/L,BF %} TP ¥%
A EBRAER, fELmP RS 1 3K TP Wk A
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(0.47 ~0.97 mg/L) , BF #b UKL A 5T M B oK &
FrK SE SR R 5 , N T TP s B AIG, B & A
IR WK 283 B DB I, 485707 tE — 3 43 Wl , 6 BF K
TP A i . &% 2 FIH GFH 2B A T gk 7k
() TP, #5 A= 7K il ik GFH W B I, 8% 4 W FfF T GFH
Wik T, B R % S, TP M 0. 285 mg/L [
% 0.029 mg/L( 2% 89.8% ), GFH H KA A
TG, TP Mk B i W /K 2% & vk 4 7t &5 2 0. 109
mg/L; % BF R 42 0 kL 2 fL A T W BfF, TP F% &
0.073 mg/L(TP £&% 33.0% )., &4 2 %/ GFH
FBF IR B 5 i, X K rh iR 2] T AR 4F 9 K bR
ROR T TP 4 55 78 AR K P, AN TP ik
JEWRG 1 ik 43.4% . &% 2 h GFH i} /K F1 BF
K TP #k FEARARAG , SR 0E T N T %R K TP 2 il 76
BARKE 5 W T TP W TR 2 0.1 mg/L LU
b, TR E R KA AR R O — T R
HEAR /N KA XS R, RBCE YRR,
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Fig.3 Comparision of TP concentration of

artificial lake in two treatment systems

2.3 EEREKEBIT

2 PR DK B 5 B 2 G i b R, T K R 45
FRAE 332 2 K B R B4 K 9038 F 3
HREM N TN #E 0.9 ~45 mg/L N/P f£ 5 ~50
], B e PR o P K, 2 B g
KR&", 24 1 AT W K TN ¥ 5%k &
24.309 mg/L, TP 3 FF 0. 583 mg/L,N/P =41,
T PL K P 3 A K K TR T TR R A,
B F KR 30 em LBV B AR (TE) kK
AIE K 38 B 2 K AR B0, SE B0 AT 22 d JR T R th Bk
P, A i 2. 41 g/m”,29 d JE K R ) ik
11.85 g/m’, 22 J5 ¥E A K& 52 01, 7K 190 38 o 20 A ot

AL RE ), K M2 B R v, B K IR 38 2 R
S W, e . R SE 2 1Y GFH Hi K TP i
G, E 7K 0 3 F i A2 90 3 B AR RIS T AR K
PR W 9 A I A e (B Dy A % T AN BR )
K P gt €0 32 A2 Oy B A 3 WY RE IR, B A T
O — R S O OB TR Y . R R AN R
AR AR i R AR 5% 22 B, R TTT SR Y I 4t 3R -a R
FAEHA K AS ARG B0 o 52 50 3 (8] M 4 3R -a o R 3K
141.058 mg/m’ (& 4),
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Fig.4 Change of chlorell-a concentration

of artificial lake in system two

(1) R4 1 JEK &K, KT sh i, Jwk & &
i o &G0 2 #EoKK BLdf (NH, -N TP #A41%) , i
BB KI5 2, )5 ) GFH BF 3 355 9, 3%
8 SRR AR Kb B e, AR K IR s E
AT DI 7K g 25 A4 Fn 4 i i 7K 2l 55 T T R BUZR
B

() MRPEFEL A B WL SRR, AW & RAE
K AE RKOIR B, FH I 2% 3R -a R AR I B AR KR
R 1o N T K 0 AWV B 8w, B N/P =41,
T EK A AR R A 11,85 g/m’ s R G2 Hh
N Tk K AR @ K Bt (TP < 0. 05 mg/L) , 3 B i
W (TR S i A N ER ) AR W R B
G IRREBIEY (%), et R-a fm Al
ik141.058 mg/m’

(3)2 ER4 BF T. 2% NH, -N iy 2% B #0
i fa s, 4» 9k 30. 5% 1 20. 8% , 5 4% BF
HK AR T, K T N T 7K F1 08 B8, X6 i o
HHY A BA W BEAEH, BE 98 A R0 OW K AR
K .
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