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Abstract

Biological filter treatment process with granular media such as anthracite, ceramics or
plastic resins has widely been used in wastewater treatment. However, only few plants
on its application for musty odor removal in drinking water treatment are reported.
Experimental studies of a biological filter pilot plant with porous granular ceramic media
were conducted to determine the design criteria and optimum conditions for operation.
From the results of a series of the pilot plant study, optimum flow rates of air and water
for non-fluidized backwashing operation were 0.8m/min. and 0.6m/min. respectively. In
terms of achieving sufficient filtration stability, the time necessary for air scour ,air plus
water, and water were proved to be 4min.,3min. and 7min. respectively. And starting
of backwashing operation was determined to be controlled automatically by both loss of
head in the column and time of the filter run. Interfilter-washing system with perforated
block type underdrain units and air distribution pipes were adopted for biological filter
plants having capacities of 49500m®/d and 32000m?/d in Japan.

Key Words : Biological Filter, Design and Operation Parameters, Backwashing, 2-MIB
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Tab.1  Experimental conditions

Packed column

:4m in length, 30cm in diameter
Depth of packed media :1.5m

Packed media : porous ceramic pellet with
length of 4.1mm

Flow :Down flow by gravity

Filtration rate :180m/d

Contact time :12min
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Tab.2  Properties of particles

Item Ceramic  Anthracite Chamotte
Particle size mm 4.1 5.6 2.6
Uniformity coefficient 1.1 1.3 1.1
Apparent specific density 2.24 1.58 2.20
Bulk densgity 1.47 0.82 1.01
Porosity % 38.4 5.2 22.8
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Tab.3 Backwashing conditions

Air flow rate  Water flow rate  Time

(m/min) (m/min) (min)
Air scour 0.8 — 4
Air + Water 0.8 0.6 3
Water 0.6 7

Air scour  — Air + Water — Water
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Fig.14 Flow sheet of purification plant with bi-
ological filter

Tab.4 Specification of the biological filter
(Zeze plant in Otsu)

Filter capacity 49500m3 /d
Flow down flow by gravity
Filtration rate 168m/d
Number of basin 8 ‘
Size / basin 3.9 mx 9.5m (37m?
Depth of packed media  1.5m
Packed media
material porous granular ceramic
size 3~bmm
apparent specific density 1.8~2.8
specific surface area 1500~2000m? / m*
Backwashing
method interfilter-washing system
flow rate of air 0.8m / min

flow rate of water 0.6m / min
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