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Abstract

The pilot plant tests for assessing the application
possibility of water channel packing porous concrete
to direct purification of polluted river water were
conducted. Hence porous concrete provided enough
avilable attached area for algae, which was an
useful biooxygenproducer, synthetic pollutted river
water less than 20mg-TOC/L were sucessfully
treated in water channel without deficiency of
dissolved oxygen. About 70% of TOC removal
was possible under volumetric TOC loading rate
below 80 mg/L/day and effluent TOC concentration
less than 3 to 4 mg/L could be obtained under
volumetric TOC loading rate below 30mg/L/day.
Nitrification did not occur in water channel, so
that only 20% of nitrogen was removed. But about
50 % of phosphrous was removed by the dissolution
of calcium component from porous concrete.
Through the SS trapping function of porous concre
te, treatment capability of water channel increased
tremendously, and the observed sludge yield

decreased apparently by the increase of sludge
retention time. In water channel packed with
porous concrete, filamentous microorganism, such
as Geotrichum sp. and Beggiatoa sp., and Rotaria
sp., Diplogaster sp. and Paramecium caudatum

were dominated in the sludge.
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Fig 1.Schematic diagram of channel flow process.
A:open channel, B:tap water for dilution
C:concentrated polluted river water
D:regulation tank, E:fluorescent lamp
figure in O indicates sampling point
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Paste mixer
( mixing time: 3 min. )

Crushed stone

[Pan type mixef]

( mixing time: 2 min. )

I

Placing
( moist curing: 20 + 1 C )

s

Stripping
( after 48 hours )

i

Wet curing
(120 + 1 C until testing age )

Fig 2. Mixing and fabrication of the specimen.
W :water, Sp:super plasticizer
SF sillica fume

Photo.1 Porous concrete.
left :fabricated porous concrete.
right:porous concrete.
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Table 1.Physical properties of porous concrete

Diameter 100 mm
Length 198 mm
Unit weight 1,768 kg/m®
Void ratio 30 %
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Fig 3.1st water channel packked with porous
concrete.
Across sectional view
B:side view
C:plan view
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Photo 2.Setting condition of porous concrete in
the 1st water channel.

Table 2. Composition of synthetic polluted river

water
Component Concentration
Glucose 20 - 50 mg/L
(NHa)2S04 47.6 - 119 -
KH2P04 8.8 = 22 7%
Tap water 1.0 L

TOC/N and TOC/P were kept to be
1.0 and 5, respectively.
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Tbble 3.Experimental conditions

RUN No. Experimental Influent(mg/L) Presence of
term(month/day) TOC T-N T-P porous concrete
1 5/29 - 10/3 10 10 2 -
2 10/4 - 11/17 10 10 2 +
3 11/8 - 1/13 15 15 3 +
4 1/14 - 1/25 20 20 4 +
5 1/25 - 2/18 25 25 5 +
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Fig.5 pH change after setting porous concrete.
--[0-- influent
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Fig 6.Change of DO concentration in water channel.
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Fig 8. TOC removal capability of water channel.
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Fig.9 Relationship between TOC loading rate and
effluent TOC concentration.
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Photo.3 Agar-like substance appeared at the inlet
port of 1st water channel.



Photo 4. Attached biomass grown on the porous
concrete.
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Table 4. Sludge yield for open water channel.

Term Observed sludge yield
5/29 10/3 0.42 g-SS/g TOC
10/4 1/13 0.27

10/4 - 2/18 0.20 .
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