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Characteristics of New Process Using Filters and Fluidized
Biofilm Reactor for Waste Water Treatment

Akira Ishiyamal Tadahiro YoshidaO Kenji Ishimaru Dr. Nobuki Hayasel Hiroshi Tanimural Dr. Kenjirou Yasuno

A new waste water treatment process using filters and a fluidized biofilm reactor was developed to upgrade
waste water treatment without tankage enlargement. The new process showed high removal potentiality
for BOD, COD, SS and NH,-N compared with conventional activated sludge processes in field experiments.
The new process provided a high and stable effluent quality without sludge bulking. Trial designs of this

FEATURE : Environmental Technology

process indicated it required only 6000 of the area required by activated sludge plants.
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Table 1 Main specification of experimental apparatus

Equipment Size and Description

High Rate Filter Gravitical Down Flow Type
Size : @ 286x 3 000hmm
Filter Depth : 700mmUC Upper[

300mm0 LowerO
Media : Polyethylene Particle
Media Size : ¢ 15x 15mmQ UpperQd

@ 5x 5mm0O LowerO
Specific Gravity : 1.10 UpperQ
1.50 Lower0

Fluidized Biofilm Fluidized Type

Reactor Size : 300wx 300/ x 650hmm
Carrier : Polyurethane Foam
Carrier Size : 10x 10x 10mm
Filled Carrier Ratio : 30%

Biological Filter Gravitical Down Flow Type
Size : @ 100x 3 000hmm
Filter Depth : 800mm

Media : Porous Carbon

Media Size : ¢ 200 4mmQ] 1st0]

¢ 10 3mmQO 2ndO

UV Sterilization
Apparatus

Lamp : High Pressure Mercury Vapour Lamp
Output : 4kW

Ultrafiltration
Membrane Unit

Cross Flow Type

Membrane : Polysulfonate Capillary
Cutoff Molecular Weight : 20 000
Filter Area: 0.4m?
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Fig. 1 Schematic diagram of experimental apparatus for new waste water treatment
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Table 2 Operational conditions for continuous treatment

Equipment Conditions

Linear Velocity : 200m/day
Back-wash Water Ratio : 4080 7(¥

Fluidized Biofilm Retention Time : 2hx 3
Reactor Recirculating Ratio : 2

High Rate Filter

Linear Velocity : 55m/day

Biological Filter Coagulation Reagent : PACO 100mg/10

UV Sterilization Retention Time : 1min

Apparatus Electric Power Consumption : 1[2kWh/m?
Flux : 406m/day
Membrane Reactor Back-wash Interval : 2h
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Fig. 2 Time course of filtration capacity in high rate filter
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Jsd pooooboobonono Water from Water from 1st Water from 2nd
Table 3 T.regtment capacity of fluidized Influent Denitrification Tank | Nitrification Tank Nitrification Tank
biofilm reactor
S-BOD mg/I 7506 2006 705 806
S-COD mg/1 3708 2009 1504 1500
S-T-N mg/I 4700 2006 2006 2106
S-NH,-N mg/1 3906 1401 28 006
S-NO,;-N mg/! oL oz 14[0 1700
S-T-P mg/I 501 308 306 306
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040 ooboooooboooobo Wat lit New Waste Water Treatment Process
ooooo : (Ietre%slal Y Influent Water from Water from UF Activated Sludge
i Process
Table 4 Typical treatment results by Biological Filter Membrane Unit
new waste water treatment
process BOD mg/1 380 4 206 13
COD mg/l 154 509 48 14
SS mg/I 375 200 gJokb 10
T-N mg/! 67 21 21 36
T-P mg/! 10 0B 06 20
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Table 5 Comparison of excess sludge

Excess Sludge Production

SS Concentration of

Volatile Total Solid O

kg m? Excess Sluge mg/!

production
New Waste Water

Treatment Process

0re9 1000 69

Activated Sludge
Process

00B7 9 240 82

OO0O0OOTNOOOOODOOBOD4.4mg/!0COD 5.9
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