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Fundamental characteristics of high-rate filtration
through uniform sand filters

by Kunio EBIE

This is an experimental study of high-rate filtration with uniform sand, using the
micro-floc feeding system shown in Fig. 1. The purpose of this study was to examine
the effects of influent water turbidity, filtration rate, and the size of uniform sand on
the length of the filter run and the quality of filtrate. The filter run was terminated
when a 10 ft. net loss of head in the filter was reached.

The results obtained show that, among other factors, the filtering velocity is con-
tributive to the length of the filter run and also that the size of uniform sand is more
contributive to the filtrate quality than others.

In addition, a sand filter should be designed on the basis of the higher filtering
velocity. Some more observations are presented.
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Table 1. Optimum Alum Dasage by Jar Test
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% g | SRR | BRRE mwk | TGuan | B F | REX |y
rpm 7 rpm ‘ 5 ppm ppm ppm %
T 150 5 40 ’ 15 10 30 (15) 0.9 91 6.8
150 5 40 ‘ 15 20 40 (20) 1.2 94 6.7
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Photo 1. Kaolinite Particles (Experiment v 7 (EBI)
I; 10 p.p.m.) Photo 3. Floc Particles after Slow Mixing

(3 Min.) (Experiment I)
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Photo 2. Micro-floc particles after Rapid Photo 4. Floc Particles after Slow Mixing
Mixing (5 Min.) (Experiment I ; (20 Min.) (Experiment 1)

Alum 30 p.p.m.)
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Table 2. Characteristics of Tap Water Quality

7K & (°C) 9.5 Mn2+ (mg/?) 0.08

pH 6.9 Fez+ (») 0.10
b B (ppm) <1 Fe3+ () 0.06
COD as O, (mg/0) 0.91 Cl- (») 4.18
Ca?+ (=) 8.43 SOF (» ) 16.6
Mg2+ (») 2.26 SiO, () (») 32.8
Wi as CaCO; ( » ) 30.5 E & G EE (p0/cm) 94.1
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Photo 5. Kaolinite Particles (Experiment v 7 (FEEID)
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Photo 6. Micro-floc Particles after Rapid Photo 8. Floc Particles after Slow Mixing
Mixing (5 Min.) (Experiment 11 ; (20 Min.) (Experiment II)

Alum 40 p.p.m.)
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Table 3. Average of Sand Sizes by Microscope

Oifr: mm) | RAFH & E ) FIHE R R aydy | deldd | difda

w 0.65 0.75 0.93 1.07 1.15 1.43 1.63
i W 0.77 0.88 1.08 1.21 1.14 1.40 1.57
i 0.92 1.03 1.23 1.38 1.12 1.34 1.50
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Table 4. Effective Size and Uniformity | ______ L]

Coefficient
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AN W ‘ 065 | 1.18 | 0.74 | 1.27 | 090 | 1.23
s | 075 | 118 | 091 124 | 103 | 1.23
K 17 i 092 1 115 | 103 | 123 | 1.19| 1.22
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Table 7. Analysis of Variance for Filtering Time

i 1 £ B T ES B IL
= 2S5} [ b ﬁ i g 1 -
‘ ¢ Mio# R | FER (%) Mo R FEER (%)
B oo &% ‘} 2 | # 0.59~1.00 mm 275,959 \ 19.2 23717 8.9
% ;z u\ 4 120~360 m/ H 1,081,507 75.3 233,740 87.3
= o b “ 8 — 78,737 5.5 10,224 3.8
S U | . .
& i I‘ 14 - 1,436,203 ‘ 100.0 267,681 ‘ 100.0
|
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