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Pilot-Scale Evaluation of Granular Filters Using Particle
Distribution Analysis
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ABSTRACT

The experiment in this study was conducted as a part of an effort to evaluate filter
performance with pilot-filters consisting of one mono-media and two dual-media columns.
Particle distribution analysis using a particle counter is more sensitive and better
than turbidity analysis in observing particle detachments and a breakthrough. In .
sand media filters having 1.5 m of available head, caution is needed in the head loss
of the late stages of filtration, and for dual-media filters, appropriate media confi-
guration and effluent quality monitoring should be used for preventing the final
breakthrough. Also the time of particle breakthrough in the dual media filter can be
deferred by increasing bed depth. and it is necessary to use a filtration aid prior to
filtration to prevent breakthrough of these intermediate sized particles in high
filtration rate.

Key Words : Particle Distribution Analysis, Detachment, Breakthrough
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Table 1. Media configurations and characteri
stics of pilot filters

Anthracite Sand
dro.
Depths. | dio. U.C. Depths, | dw Ue.
em | mm cm mm
Column 1 - - - 60 0.57| 1.45

Column 2 45 109 | 1.46 25 0.521 1.46

Column 3 50 ]0.89| 1.42 30 1052} 146

Column 4’| 50 |09 {144 30 ]0.52] 146

Porosity 0.495 Porosity 0.43

Specific Density 1.54 Specific Density 2.70-

dio * 10% finer size by weight, effective diameter
U.C : uniform coefficent (= dsa/d10)
* air scouring

A Rl 2 FYHUL, Column 2& WA
olFadAd ARANN2A 7|E R dRA)e %Y
< AT sl FREge WAglo] olFoA,
& ¢ElE] Y2 aqE L2 e
2 o3t A3, olFoA 3txe Ay E
HE EZ gol7t B2 7 $-olt}t. Column 37} 4
£ 44 o194 428N £ Columng 2o}H
€ Column 3°] 2x M34u|2q BEAANHul g
AHg-8he W, Column 4% F71A W& A
#89} dHY&EEE 0.75~1.0 m/mincl} =,
F719MH A1 371593 0.6~0.8 m/min°]
. & Columng| HA1L4Y-& Table 1o} Yeh}
it} 2t Columnrith olo] ©hE YEHa &d
& %37 #49 AAHE Port ¥ Mano-
meter® A AT

AATYA HE QUYL AARY R BE wam 921

Table 2. Configuration of HRLD sensors
HRLD Sensor Style | HRLD-150 [HRLD-400
Range (um) 1~150 2~400
Calibration Flow Rate
(mL/min)
Concentration Limit
(Particle per mL)

10~25 10~60

18.000 10,000

2.2, XA EMNFR|

¥ 44Ye ¥x %32 2100N Turbidimeter
(Hach, USA)& AH:8i1% 2, #3UdAUEES %
X & HIAC/ROYCO (Pacific Scientific, Hiac/
Royco Division: Silver Spring, MD)A}e] Model
9064 Sizing Counter$} Sampler24 ABS 2
(Automatic Bottle Sampler)& AH8-31%t}. ABS
2 Sampler9] AH- %2 ¥£9 1~200 mLelal,
Alge] 3 5~100 mLE AHE 4 sl

A M€ Hiac/Royco Model HRLD-1503 HRLD-
400& A8t o] MM & BLPo2A Laser&
Argeie}, ZAFA2M Photodiode® 83
Light Obscuration 4] 2.2 =] 3l Al4E F
Axe] tiE AMFE Table 29 3,

A=Y ode &8 ABFTAN 2 Size
ChannellX #38 |IAF FolM 1071 &7}
YA =€ Channel2 #4944 AYAHA} 2 ol %
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100 7§/mL °}32 EAgte 3371 glev, 107
oj3tz YAtE v & YA Ul g &
Aoz Q¥ A47t §7] WEolt}. Size Channel
€ 128702 Yo, #4e] A4 % Halg §
3ta] 3 789 Size WindowZ UrolA B3R
o B8 A% Aoly A Y EXYs
(Particle-Size Distribution Function) 3 9=
Azle] m& A && Jebd dele A Channel
o A YArE AT, £ AFolM ALgd
Size Windowe] 7E& 3o #4o] HE &8
4 9|48 E&Q Giardia cysts\} Cryptospordium
oocysts] 2719 G AFAES] AR 7
u]2 EPA9| ICR Sampling Manual?<}x g
WA E 2. £ dYcdAE Size WindowE
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