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Abstract

Biological drinking water treatment is widely used in Europe for the removal of ammonia
nitrogen and organics. During the last 16 years, the deterioration of the quality of surface waters
used to produce drinking water has resulted in the widespread use of ozone-biological treatment
in Korea.

This study were conducted to determine the effect of media weight and preozonation on the
biodegradability enhancement in biological fluidized bed(BFB) using Han river water.

When the carbon weight was increased, NHs-N and DOC removal increased, but turbidity and
SS removal decreased. To remove turbidity and SS, the bed depth in 40% expansion rate/total
bed depth was very important. Preozonation of raw water was not effective in NH3:-N, but
increased in biodegradable organic fraction about 10-30% with 0.425-0.85 mg Os/mg DOC.
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Table 1. Properties of NORIT ROW 08 SUPRA

Classification Unit | Value
Apparent density g/ ¢ 380
Density backwashed & drained | g/ ¢ 335
Moisture (as packed) % 2
Ash content % 8
Phenol adsorption % 6
lodine adsorption mg/g 1100
Total pore volume cm’/g 1.0
Dechlorination halving value cm 4
Ball pan hardness % 94
Surface area mz,x"g 1200
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Fig 1. Schematic diagram of biological fluidized bed
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Table 2. Packed depth in BFB

Carbon | Initial Packed | Packed Bed depth in

Reactor | weight | Bed depth | expansion rate 40%
{g) (cm) (cm)
BFBI | 100 120 163
BFB2 | 200 23.0 322
BFB3 | 300 340 476
BFB4 | 400 450 63.0
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Table 3 Analytical methods for water quality

Items Analytical methods

Temperature | Alcohol thermometer
pH Digital pH meter(CORNING Jon Analyzer 250)
DO Membrane electrode method(YSI Modet 57)
Conductivity | Conductivity meter(SUNTEX Model SC-17A)
Alkalinity | Titration method
Turbidity | Nephelometric method(HACH Model 2100A Turbidimeter)
SS US Standard method(18th)
NH;-N | Indophenol method
BOD | US Standard method(18th)
DOC | TOC meter(Shimadzu TOC-300), 0.45um filter

D O : Dissolved Ovygen SS  Suspended Solid
BOD : Biochemical Oxygen Demand
DOC : Dissolved Organic Carbon
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Table 4. The results of laboratory in the BFB
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Range Mean Range Mean Range Mean Range Mean

Temp.(T) 210 | 206383 | 27 | 20582 | B8 | 2683 | 05 | 24-330 | 20
pH 70 | 5578 | 67 | 51-79 | 67 | 5278 | 69 | 5076 | 66
DO(mg/ ) 69 | 4068 | 56 | 3872 | 57 | 3671 | 58 | 4264 | 54
fj‘;‘fﬁgﬁ%ﬁ 196 | 16324 | 195 | 16523 | 196 | 16523 | 1% | 166227 | 199
o gﬁlkfsima’c%) g1 | 85 | 36| 0% | 39 | 3257 | 46| 325 | 411
Ty 53 | 1136 | 20 | 12-74 | 27 | 1798 | 32 | 1756 | 26
SS(mg/ ¢) 27| 1360 | 32| 1060 | 36 | 2580 | 39 | 2070 | 38
NH-N(mg/¢) | 008 | 001-051 | 020 | 002-043 | 019 | 002-039 | 015 | 001-009 | 009
BOD(mg/ ?) 26 | 0415 | 11 | 0725 | 13 | 0622 | 14 | 0823 | 13
DOC(mg/ ) 47 | 1637 | 24 | 1031 | 21 | 1230 | 23 | 1426 | 19
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Fig 2. Variation of turbidity with time
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Fig 3 Variation of NH3;-N with time
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Table 5. Comparison of removal efficiency with ozone dose
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Fig 5 Variation of DOC with time
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