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Fig.1 Sand filiration system
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Table 1 Permeability coefficient of quartz sand layers of different sizes
A/ mm BERE/ (m-d™") K%/ mm BERE (m-d™") KifE/mm BER (m-d™")
0.08—0.25 14.8 0.25—0.5 141.5 1—2 983.6
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Table 2 Parameters of quartz sand filteration column

= AR L/ mm W Z IR/ em JE PRI L BBEZRE/ (m-d™")
I 1—2 45 300

1 0.25—0.5 30 800 37.21

T 0.08—0.25 45 2727
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Table 3 Quality indices of roof rainwater runoff after discarding initial rainwater in flood season of 2008

. NH;-N NO,-N . 7 K By SS Pb v/
1547 - 2 oS MLE/NTU ’ . . b
/(mg-L™") /(mg-L™") /(mg-L™") /(mg:L™") /(mg:L™") /(mg-L7")
IEYN:] 13.0 1.5 70 160 0.05 254 0.04 1
5/ ME 0.01 0.002 0 1 0.002 33 0.006 0.016
W T AR IS b <0.2 <0.02 <15 <3 0.002 - <0.05 <1.0
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Fig.2 Removal of pollutants in roof rainwater runoff from

six rainfall events in flood season by sand filtration column
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Table 4 Turbidity removal after every sand layer in 5 filteration experiments

KA HEFK UE)Z 1K R UEJZ 2 (1 ok WEZE2 1 UBJZ 3 Myt KME uBE3 W
¥ (NTU) (NTU) LR/ % (NTU) FBRAH % (NTU) LR/ %
1 96 8 91.67 5 3.13 3 2.08
2 160 7 95.63 4 1.88 3 0.63
3 64 5 92.18 6 0 3 4.69
4 16 9 43.75 9 0 3 37.5
5 77.4 4.01 94.82 1.91 2.71 1.23 0.88
RS5O 5 YO UELER A IR E A B TR YA LR AR
Table 5 Removed of suspended solids after every sand layer in 5 filteration experiments
KA 2K Ss TEJZ L AYHIK UB)2 1 AYRBRR IR 2 AR /;EJ; 20 B3 AR ab); 3

/(mg-L™")  $8/(mg-L°1) /% SS/(mg-L7')y  EBRFE/%  SS/(mg-L71) EBRE/ %
1 187 94 49.73 31 33.69 18 6.95
2 138 47 65.94 14 23.91 5 6.52
3 159 12.5 92.12 10.6 1.21 9.6 0.63
4 236 5.4 97.71 4.4 0.42 6.2 0
5 33 3 90. 85 1.8 3.7 3.8 0
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Purification of roof rainwater in Jinan by sand fileration column

WANG Weiping " HE Maogiang ZHANG Peipei ZHU Ping

(School of Resource and Environment, University of Jinan, 250022, China)

ABSTRACT
To fulfill the requirements of high speed, large volume and high water quality for roof rainwater recharging
fracture-karst aquifer, sand filtration column was designed. Sand filtration test in the laboratory was conducted
to investigate the effect of roof rainwater purification in Jinan as pretreatment for fracture-karst aquifer

recharge. The results show that the sand filtration column is effective in removing pollutants in roof rainwater.
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The average removal rate of turbidity reached 87% , and the average removal rate of suspended solids was
above 70% ; The sand column was also effective in removing color, volatile phenol, lead and zinc to a certain
degree. However, it had a poor effect in removing ammonia nitrogen and nitrite nitrogen. In addition, the
removal of most pollutants such as turbidity, color and suspended solids mainly occurred in the upper layer,
which needs to be replaced regularly.

Keywords : roof rainwater runoff, sand filtration column, managed fracture-karst aquifer recharge.
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