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Development of Upflow Type Biological

Contact Filter (WBF)
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An upflow type biological contact filter (WBF) has been developed in place of the activated
sludge process to aerobically treat wastewater that contains relatively high concentration
organic matter and suspended solid. The WBF can prevent the media bed from clogging,
allow significant energy saving and reduce installation space by adopting a newly developed
high efficiency oxygen dissolving unit and granular media. The advantages of WBF, steady
operation under highly organic loads and reduced backwash water, have been proved by a

pilot plant treating food processing wastewater.
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Fig. 1 Schematic diagram of WBF

34 RSy TV oS

Vol. 36 No. 2 (1992/8)



£ 1% WBFitBHITE
Table 1 Time chart of backwash
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Table 2 Specification of pilot plant

>>>>>>>>>>>>>>>>>>>>>>>>>>> ‘ S Backwash Symbol Component Specification
...... S | Service | — 4 AT ter | Sedi N
frem e i backwash | b;rd/(azs?,r | > tation @® | WBF reactor F800 x 1 000 x 5 300H
| Feed pump ——— 1 ‘ ® Media bed [Partic]e size 20~30 mm
| Recycling water pump a——— | ®  |Support gravel | Gravel size 32~60 mm
| Backwash pump | In— N !
| Process air blower ®@ Cyll;ggl?cal Leopold { 200 dia. X 1 000L
) 1 : .
{ Backwash blower P1 :Feed pump { 0.05 m3/min x 10 mH,0, 0.75 kW
| Effluent valve P2 |Recycling water pumpi 0.4m3/minx10mHz0, 1.5kW
Recycling water valve P2 Backwash water pump‘ Ditto
Backwash water valve | i :
Interval i Once/day B1 |Process air blower :0.35m3/min X 0.6 kg/cm?2,3.7 kW
N [ 8 _ | P 2
Time (min) I 12 ’ 3 B2 |Backwash blower {1.08 m3/min X 0.6 kg/cm?,5.5 kW
Backwash water
CV-3 Backwash water valve
Backwash waste
Recyeling water] CV-2 - = [
valve (>|D<1
(ja_<4{\ XH S — .'\'I d'. CV']
Bl beﬁ a Effluent valve
B 2 (BF—Ne<HFD— ;
Influent

B2

vy FERAE v -~
Fig. 2

Flowsheet of the pilot plant
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Table 3 Influent properties

Ikt;m\\\ ,,,,,,,,,,,,,,,,,,, Range Average
pH (=) | 6.33~866 6.90
SS (mg/e) | 64.0~260 153

T-BOD (mg/¢) | 88.7~594 328

S-BOD  (mg/¢) | 77.1~314 196

T-COD  (mg/£) | 54.9~223 144

S-COD  (mg/¢) | 37.8~149 83.5

S-TOC  (mg/€) | 45.6~175 | 108

# 4k ERBRBEHX
Table 4 Theoretical oxygen dissolving efficiency

(Ea) Theoretical
oxygen dissolving
efficiency
%
| 16.4
‘ 13.0
‘ 11.4

10.5
10.1

BOD volumetric load |
kg/m3.d

[S23 SRRV S

£ 5 % FHUEAE (BOD &fif 2~2.5kg/m?.d)
Table 5 Test results at 2~2.5kg-BOD/m3+d (average)

Influent | Effuluent % Removal
mg/e mg/8 @® “ @
pH 6.73 7.28 — —
SS 198 139 29.8 —
T.BODY 432 106 75.5 97.3
S+<BOD? 239 11.5 95.2 :
T.COD 175 76.5 56.3 845
S.COD 85.3 27.1 68.2 ’
S.TOC 139 20.5 85.3 -
Notes ¥ T: Total
2) S : Soluble

3 ®: (T-T)/T or (5-8)/S % Removal
0 ®: (T-S)/T % Removal
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Fig. 3 Effect of LV on the KLa
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Fig. 4 BOD volumetric load vs. BOD removal efficiency
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Fig. 5 BOD surface loading vs. BOD removal efficiency
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Fig. 6 BOD surface loading vs. BOD removal efficiency

o Media diameter Specific
AN (Average) Surfazce area fFEHHF
3
No. \ i mm i m2/m Ny FF A b ERRE
1 20~30 (25) | 126 Table 6
2 1 10~20 (18) 169 Characteristics of test
3 | 10~15 (13) 233 media
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Fig. 7 Influent and effluent SS concentration profiles
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Table 7 Case study on WBF and AS processes

Installation space |Power consumption| Initial

Capacity m?2 kWh/d cost
m/d \wer As WEL[wer| as [WBEAWBE/

250 | 60.3 76.3 0.79 | 182] 205‘ 0.89 | 1.14 Tnfluent

@
Q////O

O
0.8F //// 7
# SS concentration

0.61 S 20 min after air backwashing T

— - "
Air backwashing | SSuu *
+ velocity m h mg ¢
04 50 690 | ]
b4
(o]

S8 cone. rising rate  [—]

50 1240
20 1420
50 2400
80 1240

® X |0|+|0

1 1 |
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Air backwashing time  [min]
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Fig. 8 Air backwashing time vs. SS concentration rising rate

Backwash water

Effluent

storage hasin Effluent

basin WBEF

Settling
basin

500 1105 :139 ~ 0.76 | 305 273| 1.12| 1.01
1000 |180 :265 '@ 0.68 [ 597 511‘J 1.17 | 1.00
2500 [399 637  0.63 |1 203‘ 1083 1.11 | 0.74
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Fig. 9 An example of WBF process
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