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Tertiary Treatment of Sewage by Micro Bubble Ozone and BAF System
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Abstract

In this paper, the removal characteristics of dissolved organic carbon (DOCs) by micro bubble ozonation process and O3/UV
process were comparatively studied. In the point of DOC removing reaction coefficient, micro bubble ozonation system and
03/UV process had not significant difference, 0.0120 sec” and 0.0141 sec. Therefore micro bubble ozonation process is more

suitable for tertiary treatment of sewage in the point of installation and maintenance cost-reducing. The optimum ozone
injection rate was 2.0 g Os/g DOC and HRT was 3 min for the micro bubble ozonation process. The removal efficiency of
DOC and SUVA in micro bubble ozonation system was 32.8% and 58.3% respective. Biological aerated filter (BAF) process

was installed to remove soluble organic material increased by micro bubble ozonation system. And the effluent BOD of BAF
was below 1.0 mg/L. In the view of cost-effectiveness, O3/BAF process was more profitable than O3/UV/BAF process for
tertiary treatment of sewage. In order to nitrify ammonia in the BAF process completely, NH, -N concentration in the influent

water of BAF should be designed considering low water temperature in the winter season.
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Table 1. Specifications of micro bubble ozonation system

Desingn factor Specification
Ozone injection rate 3.16 g/hr (44.5 g/m’)
Ozone gas rate 1+0.04 L/min
Dissolved ozone Conc. 2.0+ 0.06 mg/L
Capacity of internal recycle pump 50 L/min

Bubble size 13 pm +2.5 pm

Bubble uprising velocity ~1.6 mm/sec

G value 30,000 sec”

UV Lamp
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Fig. 1. Schematic diagram of AOP/BAF system.
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Table 2. Specifications of BAF pilot plant

Item Capacity

Line velocity 2.48 m/hr
Cut diameter Upper part 2.0~4.0 mm
of media Lower part 5.0~10 mm

1,250 m*m’
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Table 3. Characteristics of raw water (unit : mg/L)
Items MDF effluent

pH 75£0.5

CODw 7.0£2.0

BOD 5.0+3.0

SS 40+2.0

T-N 105+1.3

NH;-N 43+3.1

T-P 1.1£0.3

DOC 62+1.5

UVass (cm™) 0.1+0.09

SUVA (cm”/mg/L) 16402
Color (degree) 25542
Coliform groups (EA/100 mL) 425 £ 250
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Fig. 2. Effluent conc. of DOC, BODs, and SUVA profiles
at various doses of ozone produced by micro bubble
ozonation system.
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