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EFFECT OF SAND SIZE ON FILTER PERFORMANCE IN
DUAL-MEDIA FILTRATION OF SECONDARY
WASTEWATER EFFLUENT
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ABSTRACT: Experiments on a proposed dual-media filter®’ were conducted to
investigate the effect of sand size on its perfomance in direct filtration with
coagulation for secondary wastewater effluent. Aluminum sulfate was used as a
coagulant to remove soluble substances and improve turbidity removal.

The results obtained are summerized as follows: (1) The over-all removal efficiency
of the filter for turbidity,color and phosphate did not change too much with sand
size at the filtration rate of 120m/d,but decreased with an increase in sand size at
240m/d and over.(2) On condition that the criteria for the limiting head loss and for
the limiting filtrate turbidity were 3m and 5mg/ ¢ ,respectively,the length of the
filter run depended on the head loss limit regardless of the filtration rate in the
case of a sand size of 0.59~0.7lmm. In the case of sand size larger than
0.85~1.00mm,it depended on the head 1loss 1limit at 120m/d and on the filtrate
concentration limit at 240m/d and over.(3) The optimum sand sizes were larger than
1.00~1.20mm at 120m/d and 0.71~0.85mm at 240m/d and over.(4) The reduction of
porosity with specific deposit(mass of deposit/unit filter volume) did not change too
much regardless of sand size,but became smaller with an increase in filtration rate.
KEYWORDS:Coagulation,Removal efficiency,Filter run time,Optimum sand size,Filter
clogging.
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Table.l Two types of filter run time and production

Incremental head loss[cm]

]Tha optimum sand size

(a)

sand size

[wo] sso1 pesy

(a)
[ R Tty At R & A e ):

Concentration {mg/L]

Filtration rate (m/d) 120 240 360

Sand size (mm) 0.59~0,71/0.85-1.00|1.00~1.20/0.59-0.71}0.85~2.00|1.00~1.20/0.59~0,71|0.85-1.00[1.00~1,20

Filter run time T, (Hour) 23,5 35.0% 41.0% 10.0 19.0 20.5 6.7 10.0 11.0

Filter run time T, (Hour) -~ - - - 13.0 13.0 - 7.0 5.0

Production V, (m’/m?) 117.5 | 175.0* | 205.0% | 100.0 | 190.0 | 205.0 | 100.5 | 150.0 | 165.0

Productlon V. (m®/m ) -~ - 130.0 130.0 - 105.0 75.0
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Table.2 Two types of total deposit at the end of the filtration
Filtration rate [m/d] 120 240 360
Sand size [mm ] 0.59~0.71} 0.85~1.00| 1.00~1.20{0.59~0.71| 0.85~1.00} 1.00~1.20] 0.59~0.71| 0.85~1.00{ 1.00~1.20
0, [Coarse medium bed {g] 10.9 13.6 16.5 8.3 8.7 8.8 8.2 8.4 6.5
sand bed {91 1.3 3.1 4.5 2.3 5.7 7.0 2.4 5.9 5.9
0, [Coarse medium bed [g] - - - - 7.2 6.9 - 8.3 3.7
Sand bed 1g] - - - - 2.8 3.9 - 3.2 1.4
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Fig.1l Correlation between reduction of porosity
and specific deposit in the sand bed
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