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Development of Biological Roughing Filtration
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The aim of this developing is to decrease the concentration of remaining Aluminium
in tap water. We develop and proove the new system substitute for Coagulation/
Sedimentation process by improving the biological filtration’s function of separating
solid and liquid. So that new system have two functions, biological treatment and
separating solid and liquid together.

The pilot plant uses the surface water of Yodo river, and settled in the Water
Treatment Center of Hanshin Water Supply Authority. The biological filtration layer is
composed with porous polypropylene media and porous ceramic media. The achieve-
ment goal is to get a processing water quality equal to or more than Coagulation/
Sedimentation process.
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Table 1 Data of Two Step BRF process

| BRFA | BRFB
Treatment quantity 120 m*/d
LV 240 m/d
Material Porous polypropylene
Upper | Shape Hollow cylinder
filter | Size 4 mme¢ X5 mmL
Hight 2.0m | 15m
Material Porous ceramic
Lower | Shape Sphere
filer | Size E.S.1.26 mm¢ | E.S.0.69 mm¢
Hight 0.5m
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£ik#kit T140 mg/L TH -7, RUN®~®Tit @ |H 8. 6.14~H 8.12. 4 | Proportional to turbidity
Ak 3 7y 7% K 3R A b = p . ® |H 8.12. 5~H 9. 1.28 5mg/L
«%r%iw){f)w% BINESE5Z LICE D BEOKRE ® |H9 129~H9 3 4 10 me/L
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Fig. 3 Rough sketch of Two Step BRF process Fig. 4 Change of turbidity
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Fig. 5 Comparison of main water quarity
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Table 3 Data of mini plant

BRF Tube settler
Size . 0.1m¢X 4mL Size 0.05mX0.16 mX1.3m
Layer hight 1.75~2.5m Mean stream velocity 417 mm/min
Direction Down stream Direction Upper stream
LV 240~300 m
Upper layer media Lower layer media
Shape Hollow cylinder Shape Sphere
Size 4 mmo X 5mmL Size 0.69~1.26 mm
Specific gravity 1.1 Specific gravity 1.7

F 4R THEAMOLEK

Table 4 Comparison of lower media

% b & HHEHOLE

Table 5 Comparison of mixing

E.S. of lower media De (mm)

Mixing chamber | Flash mixing | Flash+Flocculation

069 | 0.8 | 1.26

U.C. 1.5 1.7 1.5
L/De 725 602 397
Continued time (Hr) 9.5 24.5 17.6
Loss water head at last (cm) 79 65 27
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Upper layer hight (m) 1.75 1.75 2.0
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Loss water head at last (cm) 17 23 32
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Table 6 Deta of pilot plant - o o6 A
=S| O I A S
[ BRFA | BRFB g ! Ayt
3 A o
Treatment quantity 120 m*/d & o at® o o,
LV 240 m/d = o o Aa
= | (o]
Material Porous polypropylene g 0 :32 4 4 2
Upper | Shape Hollow cylinder E ° [Constant injection [15 mg/ ¢]]
media | Size 4 mme¢ X5 mmL A A
Hight 1.8m 0.0 ' — iéo A Ba—
Material Porous ceramic Raw water turbidity [Do)
Lower | Shape Sphere EOE AW & KR OB
media | Size E.S.1.26 mm¢ ‘ E.S.0.83 mm¢ Fig. 8 Relation between raw water turbidity and
Hight 0.5m treatment water turbidity
71X BEREE
Table 7 Removal of turbidity
Turbidity Removal rate | Supplmentary quantity of 3| Continued time
Raw water Treatment | Treatment | Treatment | Treatment BRF-A | BRF-B | BRF-A | BRF.B
water A |water B |water A |water B
(NTU) | (NTU) | (NTU) (%) (%)  |(NTU-m%m?)|(NTU-m*m®)| (Hr) (Hr)
Period 1 Max. 151.0 28.6 20.0 100.0 100.0 9749 4097 173 115
H10.11.26 | Min. 0.7 0.0 0.0 0.1 59.4 3744 711 49 20
~H10.12.28| Ave. 11.3 2.2 0.6 78.1 95.2 6126 1267 130 28
Period T | Max. 24.2 12.7 4.8 100.0 97.8 7129 5846 170 77
H10.12.28 | Min. 1.0 0.0 0.1 0.0 4.6 2688 1722 115 22
~H11. 2.8 | Ave. 5.0 1.5 0.5 69.4 90.2 4459 2917 127 59
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Table 8 Raw water quarity

Water quarity Mean of raw water
N-NH, 0.16 mg/L
Potassium permanganate 5.2mg/L
Total Fe 0.298 mg/L
Total Mn 0.029 mg/L
Total Al 0.22mg/L
Uva2e0 0.219
Color 20
THMFP 40.5pg/L
TOC 2.0 mg/L
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