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The Effects of Anthracite Media Sphericity on Filtration Efficiency
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Abstract

There are many design parameters affecting filtration efficiency such as filteration rate, media packing
depth, size distribution, and so on. The sphericity, the ratio of the surface area of an equal volume sphere
to the real surface area of the particles, is one of major physical characters of media. The effect of
sphericity on the performance of anthracite filter has been investigated. Media from eight water treatment
plants have been collected. The sphericity of each media has been calculated by using well known
headloss equations such as Kozeny equation, Dahmarajah equation etc.. Columns packed with anthracite
media having different sphericity have been used to compare headloss development, floc accumulation in
the bed, particles in embedded water, filtrate turbidities after backwash and so on. The repeated
experiments have indicated that the sphericity of anthracite media may not have remarkable influence on
the filter performance as it has been suspected. It also has been prospected in the experiment that the
media of higher sphericity would store more particles in the bed and give better filrate quality, if provided
that the effective size and the size distribution of media would be the same.
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Table 1. Operation parameters of pilot plant

description range
rawwater  Paldang turbidity (NTU) average 2NTU
temperature (°C) 4°C~15°C
pH average 7.6
Alkalinity (mg/L as CaCO,) average 50mg/L
influentto  Turbidity of influent to anthracite  0.2~0.5NTU
anthracite  piked water 2~4NTU
coagulant ~ PACI (Poly Aluminum Chloride) ~10~20mg/L
PACS 10~15mg/il
operation filtration rate (m/day) 120~150m/day
backwash rate (m/min) 0.4~1.2m/min
media diameter of anthracite (mm) 1.4~1.7mm
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Table 2. Sphericity of media measured this experiment

Sphericity of anthracite (W)

approximate Geomericaverage € unit weight R

sample used years of Anhracite (mm) porocity (g/cm®) Madified Stoke’s Kozeny Ergun Dharmarajan  Fair &
Law Eqg. Eq. Eqg. Geyer Eq.

No. 1 M7 1.54 0.48 1.48 0.40 0.64 0.64 0.49 0.57
No. 2 s 1.54 0.46 1.53 0.34 0.61 0.61 0.49 0.57
No. 3 dl 1.54 0.46 1.54 0.3 0.58 0.57 0.49 0.57
No. 4 34 1.54 0.46 1.47 0..0 0.64 0.63 0.53 0.62
No. 5 34 1.54 0.46 1.47 0.6 0.66 0.66 0.53 0.61
No. & 644 1.54 0.45 1.50 0.57 0.7 0.7 0.56 0.65
No. 7 74 1.54 0.50 1.50 0.44 0.65 0.65 0.52 0.59
No. 8 A 1.54 0.52 1.41 0.51 0.64 0.63

0.52 0.59
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