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Experiment on Purification of Reclaimed Water by
Simulated Riverbank Filtration System
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Abstract; Aiming to study the long-term efficiency and performance of chemical oxygen demand (COD)
and total nitrogen (TN ) removal in riverbank filtration system under different hydraulic conditions, a long
term simulated riverbank filtration system was built by using soil columns supplied with reclaimed water
from Qinghe reclaimed wastewater treatment plant. The results showed that the system was effective in
removing COD, the average removal rates of COD under continuous wetting condition and wetting/drying
condition were 40.5% and 50.8% , respectively, over three-year period. COD removal primarily
occurred at the upper part of the soil column (0 ~40 cm) , where there was high dissolved oxygen content
and a large amount of microorganism. The removal performance of COD was improved in the wetting/
drying column with relatively higher dissolved oxygen ( DO ) concentration under the unsaturated
condition. And performance for the annual average COD removal kept stable under both conditions. The
much higher removal rate of TN was obtained under the wetting/drying condition (80.7% ) than that
under the saturated condition (31.2% ). Performance for TN removal under both conditions was
increased gradually year by year. Temperature was one of the impact factors for TN removal in riverbank
filtration system. The results showed that the removal rate of TN was increased exponentially under
continuous wetting condition and increased logarithmically under wetting/drying condition with the

temperature ranging from 15°C to 31°C , respectively. The TN removal efficiency could reach higher than
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90% as the temperature was higher than 30°C. The results can provide important information and basis

for reclaimed water reuse for rivers and lakes.

Key words: reclaimed water; river bank filtration system; purification; organic matter; total nitrogen;

hydraulic condition; temperature
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Fig. 1  Schematic of experiment setup
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Tab.1 Physical and chemical properties of test soil

. THE/ TR AR (5550 /% ESLiINiNee g
T EWE/ em . — — — B
(g-em™?) R kL [ (g-kg™)

0~5 1.57 7.87 56. 82 35.31 12.42

5~15 1.57 8.42 56. 50 35.08 8.30

15 ~35 1.48 11.36 60. 72 27.92 4.82

35 ~55 1.55 16. 44 71.95 11.61 6.39

55 ~75 1.54 13.50 67. 84 18. 66 5.42

75 ~95 1.50 13.97 66. 42 19. 61 2.65
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Tab.2 Concentrations of reclaimed water quality parameters and analysis methods

KR 2 KL e G/ (mg- L) W/ (mg- L) IR
AW A R (BOD,) 1.00 ~4.70 2.70 2 F 7k (HJ 505—2009)
fh2 T R (COoD) 15.50 ~25.90 19. 30 TR (GB 11914—1989)
S (NH, -N) 0.10 ~0.30 0.20 g FC IR R [ 87 (GB 7479—1987)
MAA(NO; -N) 10. 62 ~ 16. 80 15.50 By B 43 66 1 (GB/T 7480—1987)
SR (TP) 0.02 ~0.18 0.10 FHR B 4 66 1 1 (GB/T 11893—1989)
M (TN) 11.50 ~18. 85 17.30 Bl 1 350 7 T 2801 4 7 8 4149 96 6 BE 95 (GB/T 11894—1989)
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Tab.3 Numbers of bacteria and fungi in two columns

g
TR Cl C2
/cm I B EaliiEs] N )
0~10 8.25 x 10° 5.7 x10° 7.7x10°  4.9x10°
10 ~20 7.20 x 10° 1.1x10° 7.8 x10° 8.6 x10*
20 ~ 40 8.30 x 10° 2.8 x10* 5.3x10° 2.3 x10*
40 ~ 60 7.90 x 10° 3.0 x 10* 4.2x10° 2.4 x10*
60 ~70 7.50 x10° 2.5 x10* 3.5x10°  2.0x10*
70 ~90 6. 40 x 10° 2.6 x10* 2.3x10°  2.1x10*
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Fig.2 DO concentration in two columns
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Fig.3 COD concentration and corresponding

removal rate in two columns
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Tab.4 Annual average removal rates of COD

and TN in two columns %
Cl Cc2
FEA - ,
COD B TN LER#FE  COD LBr¥F TN LR
2012 4 39.5 20.2 53.9 73.6
2013 4F 45.0 27.2 49.1 75.1
2014 4F 37.1 46.2 49.4 93.4
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