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Effect of recharge of reclaimed water with different processes on
water quality change of landscape lake

Li Na' Yang Jian® Chang Jiang® Gan Yiping’ Lii Gang'
(1. Institute of Tropical Medicine and Inspection Division Hainan Medical College Haikou 571199 China;
2. Beijing Drainage Group Company Limited Beijing 100124 China)

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.

Key words reclaimed water; landscape water; bank filtration; water quality control; algae

3

o

(2007DFB90460)
12011 =04 -29; 12011 -06 - 17
(1986 ~)
o E-mail: oknana@ 163. com

E-mail: yangjian@ bdc. cn



1277

4
. BAF  GFH
. GFH
. 2
4 . ’ 11 12 . ’
. (NOM) . (SOC) . -
. ( 1 o«
+ 7 7 m- 5 m.
4.5m. 1.2 m 40 m’
. ( 1.2
2) + ( biolog— 250 m’ 0.5~
ical aerated filter BAF) + 7 I mo 1 25.5m’/d
+ GFH( granulated ferric hydroxide)
10 m*/d
1 ( bank filtration BF) . 2 o 2 GFH 8 ~14 m’/d
. . . ( 0.83~1.46 BV/h) BF 5~
21 m’/d;
GFH .
\ 1.3
TP “ —
1 (A)” NH; N “ (A)”
1.1 -a “ !
. TP.NH, N. -a vis723
. ( )
4 mg/L CF-G2-500G UV, Evo-
( ) lution 60 ( Thermo Fisher Scien—
. tific ); 0.45 pm
. 1 multi N/C 2100 / (
2 2 ) TN; NO, N NO; N
BAF  GFH - BAF Deagent—
Free Controller( ) ; COD
1.8.1.4 COD 5B3(C)
6 m ( expanded clay) 2.5 ( ) o
~5 mm 1200 ~1 400 kg/m’ 3me
1.5m’. GFH
> GFH BFeOOH ° 2.1
250 ~300 m* /g’ 0.32 ~2.0 mm BAF  GFH 2
1( 1) NH,; N.
* . GFH GFH NO; N.TP.SS.COD .



1278 6
1 2 24.6°C 24.8
04r n EBH5
C DO 7.89 mg/L. 8.51 mg/L. o ZH2
1 2 _03f
Table 1 Characteristics of reclaimed water from Eﬁ e, e n
= L] [ )
two treatment systems L0 LI T
% ' N e - '.J. u .
1 2 .. . n L} L
0.1F . e W™ = =
pH 7.35~8.04 7.89 7.78~8.96 8.5I - - -
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 ke HCH-H)
TP( mg/L) 0.14~1.02 0.583 0.059~0.725 0.285
- 12 NH, N
SS( mg/L) 4.41 ~11.68  8.52 0.40 ~7.33 5.78
COD( mg/L) 11.9 ~67.4 2.2 15.2 ~32.0 19.1 Flg 1 Comparision of NH; N concentration of
artificial lake in two treatment systems
2.2 13
291 NO, N NO,; N o
1 NH; N 2 NO; N 13.07 mg/
0.365 mg/L BF  NH; N 0.089 mg/ " GFH 14. 388 mg/L
I BF  NH;N 30.5%; 2 NH/ N NO, N GFH
BAF NH; N NH,-N NO, N NO; -
( 0.288 mg/L)  CFH N. BF NO; N
NH, N 0. 221 mg/L( 2.11 mg/L( NO; N 2.8%) NO; N
23.3%) BF NH, N NO,; N NO; -
0.156 mg/L( 20.8%) 1 2 N NO; N 2.176 mg/L(
NH, N 1 1 84.9%) -
NH, N 0. 128 mg/L 2 #r .
NH,; N 0. 191 me/L 1 20} O e T
'. n L}
49.2% . 7 NH,; N 16 ST
)
s - . R5
NH,” N NH,” N o " o RH2
S 4l
NO; N, GFH 2 =T,
+ 4t
NH,; N ~ i  watat
LA ‘ s . |
( 07-07 07-28 08-14 08-31 09-11
) R HI - H)
14
° 2 2 NO; N
NO; N 1 , . , .
‘ Fig.2  Comparision of NO; N concentration
2 NO; N 18.041 mg/L o .
; of artificial lake in two treatment systems
2.18 mg/L, 1 NO; N
21.318 mg/L. BF  NO; N 222
NO;y N NH/-N 1 TP ( 0.583 mg/
NO; N 1 2 L) TP 0.193 mg/L( 3 TP
1 NH, N NO, N 66.9%) BF TP 0.245 mg/L. BF TP

NH,; N 1 TP



4

1279

(0.47 ~0.97 mg/L) BF
TP
BF

TP o 2 GFH
TP GFH GFH
’ TP 0.285 mg/L
0.029 mg/1( 89.8%) . GFH
TP
mg/L;  BF
0.073 mg/L( TP

BF

0. 109
TP
33.0%) . 2 GFH

TP
BF

TP
1 43.4% 2

TP
TP

05F
0.4

03F - ]

TP (mgIL)

1 L 1

07-07 07-28 08-14 0831 09-11
R HIHA-H)

3 2 TP
Fig.3  Comparision of TP concentration of

artificial lake in two treatment systems

2.3

o

:TN 0.9 ~45 mg/L.N/P
P
15 . 1

24.309 mg/L TP

TN
0.583 mg/LL N/P =41

30 cm 10 (
22.d

2.41 g/m®> 29 d
11.85 g/m’

5~50

o 2 GFH TP
( )
-a
° -a
141.058 mg/m’(  4) .
150
120
= .
Ej 9% R
’% 60 f .
= _—
30 e he
™ < L
ez
i ‘ 07108 07:29 08115 0910] 09:]6 I
HUEEHEH(H-H)
4 2 -a
Fig.4 Change of chlorell-a concentration
of artificial lake in system two
3
(n 1
o 2 ( NH, N TP )
GFH.BF
(2)
-a °
1 N/P =41
11.85 g/m’; 2
(TP <0.05 mg/L)
( )
( ) -
141.058 mg/m’.
(3) 2 BF NH, N
30. 5% 20. 8% - BF




1280 6

of orthophosphate ions at the iron oxide-aqueous interface.

J. Colloid Interface Sci.

1996 177(1) : 263275

10 Ray C. Grischek T. Schubert J. et al. A perspective
2006 32(5):7194 of riverbank filtration. J. Am. Water Works Assoc.
Qian Jinghua Tian Ningning. The major problems and 2002 94(4) : 149462
countermeasures for reclaimed water used for urban land— 11~ Schubert J. Hydraulic aspects of riverbank filtration—
scape waterbody. Water and Wastewater Engineering field studies. Journal of Hydrology 2002 266(3-4) : 145-
2006 32(5):7194 (in Chinese) 161
Furumai H. Rainwater and reclaimed wastewater for sus— 12 Hiscock K. M. Grischek T. Attenuation of groundwater
tainable urban water use. Phys. Chem. Earth 2008 33 pollution by bank filtration. Journal of Hydrology 2002
(5) 1340346 266(3) : 139444
) 13 ( Hydrodictyon retic—
2003 29(6) : 2932 ulatum)
Zhang Jie Xiong Biyong Li Jie et al. Advanced wastewater 1999 19(4) : 448452
treatment and sustainable utilization of water resources. Water Wang Zhaohui  Jiang Tianjiu Ji Sang et al. Studies on
and Wastewater Engineering 2003 29( 6) :29-32( in Chinese) nitrogen and phosphorus removal capacity of Hydrodictyon
reticulatum in eutrophic freshwater samples. Acta Scienti—
ae Circumstantiae 1999 19( 4) : 448-452( in Chinese)
2003 14
. GFH “GFH + BF” 2011 32(5) : 13774381
2010 31( 10) : 23542359 Yang Jian Li Na Chang Jiang et al. Reclaimed water
Li Na Yang Jian Zhao Xuan et al. Application of GFH quality control for landscape with “GFH + BF” Treatment
in the municipal effluent reuse for landscape. Environmen— system. Enviromental Science 2011 32(5) : 13774381
tal Science 2010 31( 10) :2354-2359( in Chinese) (in Chinese)
Genz A. Baumgarten B. Goernitz M. et al. NOM re— 15 ( Hydrodictyon retic—
movel by adsorption onto granular ferric hydroxide: Equilib— ulatum)
rium  kinetics  filter and regeneration studies. Water 2001 21(5) : 814-819
Res. 2008 42(1-2):238248 Lin Qiuqi Wang Zhaohui Ji Sang et al. Study on the
Drichaus W. Jekel M. Hildebrandt U. Granular ferric feasibility of utilizing Hydordictyon reticulatum to treat eu—
hydroxide—a new adsorbent for the removal of arsenic from trophic waters. Acta Ecologica Sinica 2001 21(5) : 814
natural water. Journal of Water Supply: Research and Tech— 819(iin Chinese)
16

nology-AQUA. 1998 47( 1) :3035

Saha B. Bains R. Greenwood F. Physicochemical char—
acterization of granular ferric hydroxide ( GFH) for arsenic
(V) sorption from water. Sep. Sci. Technol. 2005 40
(14) 129092932

Persson P.  Nilsson N.  Sjoberg S. Structure and bonding

. 2007 19(3) :315320
Li Qiang Wang Guoxiang Ma Ting et al. Changes of
photosynthetic characters of Vallisneria asiatica adhered by
Sciences

Hydrodictyon reticulatum. Journal of Lake

2007 19(3) :315320( in Chinese)



