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1. INTRODUCTION

Direct filtration (DF) was introduced about 20 years ago. In its
simplest form, the process of the DF includes only filters preceded
by chemical coagulant application and mixing without settling proc-
ess. Raw water must be of seasonally uniform quality with turbidities
routinely less than 10 mg/L in order to be effectively filtered by an
in-line direct filtration system.

During monsoon seasons and snow melting periods, raw water con-
centration rises to a higher level and cannot be effectively fil-
tered by DF. Due to this reason DF technology is not widely used on
water supplies. The proposed two story Raschig ring - sand filter
ensures low turbid effluent before sand filters and can be used for
DF throughout the year even with raw water of high concentration.

The upper bed of the proposed filter is packed with Raschig rings
of few millimeters diameter and is placed in overlaid water above the
backwash troughs of a conventional sand filter.

The aim of this investigation is to examine the removal efficiency of
raschig ring bed and to determine the extensibility of the filter
run.

2. Experimental Apparatus and Method

Experimental studies were carried out using the experimental appara-
tus shown in Fig. 1. As shown in Fig.2 the apparatus consists
of two columns; column A - sand bed 1 and column B - Raschig ring
bed followed by sand bed 2. Sand Beds in both columns are identical.

Head tank *‘1
COLUMN A

Rapid mixer t"j Tap vater
hvd

I

Ring Sed

w.m;
Flowmeter —

i l l €

Samole 1

Kaolin dose
2

—
Sand
Alum dose Rapid mixer and Sand B:d 1
» 8ed 1| Bed 2
¥ ¥ 1
T e "
Sample 2
L
v v Manometer
Flowmeter .
FIG. | SCHEMATIC DIAGRAM OF EXPERIMENTAL APPARATUS Fic. 2 chass sECTioN OF

FILTER COLUMNS

—5056—



Kaolin suspensions are coagulated by aluminum before being fed to the
columns.

Semi-cylindrical Raschig rings of 2mm inside diameter and 4mm outside
diameter and 6mm length are packed in a 7cm diameter ethyvlene tube
with a 90 cm bed height.Raschig rings( density = 1.12 ) are made from
vinyl tube. Porosity of the packed bed is about 0.45 at the start of
a filter run.

A sand bed of 60 cm depth with 0.59 - 0.71 mm diameter grains follows
the Raschig ring bed. In between these two beds a wash water exit
valve is fixed. Through the valve, water in the upper Raschig ring
bed is discharged by gravity for bed washing and backwash water for
the sand bed cleaning is allowed to overflow.

The rate of filtration which was monitored by a flowmeter was changed
at five levels namely 120, 180, 240, 300 and 360 m/day. ALT ratio

{ Aluminum dosage / Turbidity ) was increased from 0.005 to 0.05
during the experiments. Samples were taken from 5 different points as
indicated in Fig 2. Head loss was measured by a manometer. Filter

run is terminated either when the head loss exceeds 2.5m or when the
quality of the filtered water no longer meets a standard value of
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The performance of the Raschig ring bed was examined for its effec-
tiveness of turbidity removal and head loss variation with time at a
filtration rate of 180 m/day by changing the ALT ratio at four
stages as shown in Fig. 4.

These data show that the incoming suspension concentration can be
reduced up to 40%-80% by Raschig ring bed depending on the ALT
ratio with a very small head loss. Higher ALT ratios can remove
turbidity up to 80%, but the length of filter run is shorter. Lower
ALT ratios can remove turbidity up to 40% with a longer filer run.
According to the results, the minimum possible ALT ratio was 0.005 to
receive an effluent of less than 2mg/L. This value is agreeable for
filtration rates up to 300 m/day and it should be increased for 360
m/day to get effective results. This data (Fig.4) shows that 0.005
ALT ratio gives the best results.
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4. CONCLUSIONS

Based on the experimental results, the following conclusions can be
drawn.

1. Major parts of suspended matter in a coagulated water can be
removed (40-80%) in the raschig ring bed with very little (2-6cm)
head loss. Therefore an ample head to drive DF in the lower sand

bed ensures a longer filter run than that of the conventional
sand filters.

2. When ALT ratio was increased from 0.005 to 0.05, the expansi-
bility of the filter run was increased from 1.3 to 3.6. But the
length of filter run is longer for lower ALT ratios.

3. To receive an effluent of less than 2 mg/L, the minimum possible
ALT ratio is 0.005,

4. For Raschig ring bed, filtration rates less than 240 m/day are
considered to be giving optimum results.
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