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Study on different filter media bio — filter

for polluted lake — water treatment
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(1. College of Urban Construction Hebei University of Engineering Hebei Handan 056038 China; 2. College of
Hydraulic and Hydro — power Hebei University of Engineering Hebei Handan 056038 China)

Abstract: When the water temperature was 16 ~22°C  the hydraulic load was 5 m*/( m® * h) and the
air — water ratio was 1.5:1 the pollutants removal effects of the polluted lake water through the down
— flow biological filter with the ceramisite the activated carbon of 2 different particle sizes and the
quartz of 2 different particle sizes were compared. The results show that the removal of COD,, NH, "
—N and TN by activated carbon filters were higher than quartz sand filters and ceramsite filter and
the purification efficiency of small particle filter was higher than that of the large particle filter. The
average removal rates of turbidity COD,, NH, " =N and TN by small particle activated carbon filter
were 84.45% 36.82% 84.55% and 10.19% respectively. The turbidity removal by quartz sand
filters was better than activated carbon filter and ceramsite filter and the removal efficiency of small
particle was better than that of the large particle filter. The average removal rates of turbidity
COD,, NH," —N and TN by small particle quartz sand filter were 87.91% 32.43% 78.25% and
8.46% respectively. For the large particle diameter ceramsite filter had lower turbidity removal
and the average removal rates on turbidity COD,, NH," - N and TN were75. 63% 35.79%
80.06% and 8.85% respectively.
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Fig.1l Schematic diagram of experimental setup
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Tab. 1 Raw water quality and monitoring method

/C 16 ~ 22

pH 6.6~ 7.8

/NTU 5.3~ 18.2

COD,, /(mg+L™") 3.8~ 9.7

NH,* =N/(mg+L™") 1.8~ 4.6

TN/(mg e+ L") 4.6~ 8.6 -
2
Tab.2 Parameters of filter media
/mm /% /(m®+g™) /(g*em™)

1 1 0.8~ 1.2 63 900 0.82
2 2 1.3~ 2.2 59 780 0.80
3 1 1.2~ 2.0 41 1.1 1.45
4 2 0.8~ 1.2 43 1.4 1.56
5 3.0~ 5.0 53 4.3 0.90




53

14 L/(m>es); -

1.5 min
3 min 10 L/(m® *s) 18
L/(m®«s); 3 min 20 L/(m’ *s);
1.2 96 h 3.4
72h 5 120 h.
2
pH 6. 6 ~ 7. 8. 16 ~
22°C . 5m’/(m’*h) . 1.5:1
5 AY
COD,,-NH," =N TN .
2.1
2 o
&
W
&
#

50

1 2 3 4 5 6 7 8 9 1011 1213 14 15
HURE R/ K
a1 5 25 w35 a5 w55k

B2 AYpab i ok B A LB

Fig. 2 Turbidity removal efficiency by bio—filters
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Fig.3 COD,, removal efficiency by bio-filters
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Fig. 4 NH/-N removal efficiency by bio—filters
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Fig.5 TN removal efficiency by bio—filters
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1 W/(m* ) 2 500 W;
1
250 W;
1w 0.71 W.
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