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(-Value of Power Law Function as Filtrate Quality

Water Chemistry Team

Jin-a Park, Young-doo Kim, Mi-ra Jang, Do-cheol Shin,
Min-hwan Lee and Seok-won Eom

Abstract

The size of filter media has been considered important for a long time, but the
most studies have investigated the effect of media size on effluent turbidity, turbidity
detention quantity and filtering period. Conversely, the effect of media composition on
the particle count and distribution have rarely been studied.

This study was conducted using pilot plant filters and settled water from a real
plant under several operating conditions, with the turbidity, particle counts and size
distribution analyzed.

The [-value in the power law function ranged from 3.1 to 4.3, but from 3.6 to
4.5 with turbidity above 0.1 NTU. The mean of a high [-value was high for small
particle, so showed small particle leakage for periods above 0.1 NTU.

Key words : rapid filtration, power law function, (3-value, particle size distribution
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Fig. 1. Schematic diagram of the rapid filtration .
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Table 1. Specifications of the experimental apparatus and instruments

[tem Specification
Column Acrylic column, ®40 x H 3,600 mm(jointed with 3 pieces)
Peristaltic pump Masterflex L/S Model 7518-00, Coleparmer Instrument, USA
Raw water tank PVC, W 1,000 x L 1,000 x H 1,000 mm
Constant head tank Acrylic, W 290 x L 240 x H 215 mm
Temperature controller Recirculating Chiller, NICECOOL 515, NiceTec Co.
Particle counter Laser Trac™, Model PC 2400D, ChemTrac Systems Inc.
Turbidimeter MicroTOL,HF Scientific : 1720D/2100P Turbidimeter, Hach

Table 2. Uniformity coefficients and effective ~ Table 3. Depth of sand and anthracite L/de of

sizes of sand and anthracite by mode sand : 500 L/de of anthracite : 450
Sand Anthracite .
Mode Uniformity Effective Uniformity Effective Mode Sand Anthracite Total
- . . . (cm) (cm) (cm)
coefficient size (mm) coefficient size (mm)
A 14 0.40 1.4 0.79 A 20.0 35.3 55.3
B 14 0.45 1.4 0.88 B 22 5 39 8 62.3
C 1.4 0.50 1.4 0.98 C 25.0 44.9 69.2
D 14 0.55 1.4 1.08 D 275 48.6 76.1
E 14 0.60 1.4 1.18 E 30.0 53.0 83.0
F 1.4 0.65 1.4 1.28 F 32.5 57.4 89.9
G 14 0.70 1.4 1.37 G 35.0 61.9 96.9
H 1.4 0.75 1.33" 1.47 H 375 66.3 103.8
* Adjusted because of too large effective size of
anthracite.
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Fig. 2. Variation of Slope(f3), y-intercept(C) and
C/3 of Mode A.
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Fig. 3. Variation of Slope(/3), y-intercept(C) and
C/3 of Mode B.
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Fig. 4. Variation of Slope(3), y-intercept(C),
C/3 and turbidity of Mode B.
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Fig. 5. Variation of slope((), y-intercept(C) and
C/3 of Mode D.
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Table 4. 3, C and C/38 of influent for each

mode
Mode I¢; C c/B
A 3.43 5.20 1.52
B 3.43 5.20 1.52
C 3.52 5.46 1.55
D 3.89 5.84 1.50
E 2.94 4.74 1.61
F 3.13 5.06 1.62
G 3.80 5.67 1.49
H 3.37 5.32 1.58
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