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The filters which are mostly used in sewage treatment can be classified as follows:  

1. The Intermittent Sand Filters 

 2. The Contact Beds  

3. The Trickling Filters. 

1. Intermittent Sand Filters: 

These are the early development of sewage treatment units. These are similar in Construction to 

the slow-sand filter of water treatment. These require larger area, due to which these are not 

commonly employed in modern sewage treatment works. 

Fig. shows an intermittent sand filter. It consists of layers of sands with an effective size of 0.2 to 

0.5 mm and of uniformity coefficient 2-5. If the soil itself is sandy, there is no need of providing 

extra sand. But if the soil is of other variety, sands of the above specifications are laid in a depth 

of about 100-120 cm. 

 

To carry off the effluent the open joint drainage pipes are laid in the bottom of the sand bed in 90 

to 120 cm depth. Their drainage pipes are surrounded with layers of coarse stone and gravel 

graded from coarse to fine, to keep and the sand out. In some cases when the soil itself-sandy, 



the percolating effluent may reach the ground water table, and no effluent may reach the 

drainage pipes. 

The sewage is applied evenly on the surface of the sand bed by influent waste water troughs as 

shown in Fig. The distribution trough has side openings to distribute the sewage uniformly. To 

prevent the scouring and displacement of sand the distribution trough is kept on concrete apron 

or protective stone. While applying the sewage the flooding is done from 3 to 10 cm depth after 

an interval of 24 hours. The capacity of these filters is 0.8  to 1.1 million litres/hectare per day. 

 

The effluent from the intermittent sand filters is very clear and contains suspended solids less 

than 10 ppm which is well nitrified and stable. The effluent also has B.O.D. less than 5ppm and 

is free from odours. Therefore, the plant works without creating any nuisance at the site. 

If the quantity of sewage is more 3 to 4 such beds can be constructed in parallel. For cleaning 

these filters, the sand from the top is scraped from time to time and are refilled with fresh clean 

sand. 

The following are the advantages of intermittent sand filters: 

(i) Operation is simple, only mechanical equipment is required for dosing. 

(ii) The effluent is very clean and can be directly disposed of in natural watercourses without any 

further treatment. 

(iii) There is no trouble of odour and insects. 

(iv) Smaller head is required. 

(v) There is no secondary sludge, which is to be disposed of except the occasional sand scraping. 

The following are the disadvantages of intermittent sand filters: 

(i) Their rate of loading is very small. 

(ii) They require large area and much quantity of sand in their construction which makes them 

uneconomical. 

(iii) They cannot treat large quantity of sewage, therefore cannot be employed at big plants. 

The intermittent sand filters are most suitable for hospitals, institutions, small towns and 

factories, where it is not possible to dispose of the effluent of septic tanks on the ground surface. 

 



2. Contact Beds: 

In ancient time contact beds were very popular in the treatment of sewage, but now a days these 

are similar in construction to the intermittent sand filters, the only difference being in the 

filtering media. The filtering media consists of 2 to 2.5 cm size broken stone ballast or brick 

ballast. 

The depth of the filtering media is between 90-150 cm. The sewage is uniformly applied over the 

whole surface of the filtering media, by means of distribution troughs and is collected at the 

bottom by means of a system of under drain pipes. 

The operation of the contact beds includes the following: 

(i) Filling: 

In this operation the sewage is applied on the surface of contact beds as quickly as possible by 

means of dosing siphonThe filling may take one hour or so. 

(ii) Contact: 

In this operation, the dosing is stopped and the applied sewage is allowed to come in contact for 

about an hour with the bacterial film covering the filter medium. Within this time the soluble 

contents of sewage are absorbed by the organic film and are stabilized. 

(iii) Emptying: 

The contact beds are then slowly emptied and drained so that the absorbed soluble contents of 

the sewage are not washed out with the sewage, which is being drained. 

(iv) Resting: 

After emptying, the contact beds are allowed to remain at rest for 5-6 hours. Within this period 

the atmospheric air enters in the voids of the contact media and makes it ready for taking another 

sewage load. By supplying oxygen to the aerobic bacteria, which oxidize the organic matter 

present in the sewage which is transferred by sewage on the surface of the filtering media. 

The complete cycle of operation takes 8-12 hours. As these contact beds are intermittent in 

action, therefore more numbers of units are constructed in parallel and the sewage is applied in 

turn to each unit. For this purpose continuous supervision is required. 

The effluent obtained from these beds is also clear and odourless. These beds remove 80 to 90% 

suspended solids and 60 to 75% B.O.D. The rate of loading is very low 4500 to 6500 

m3/hectare/day. The voids inside the filtering media continuously go on reducing due to 

accumulation of the solids in them. 

 



After 4-5 years the filtering media is taken out, washed, dried and filled again. Similarly the 

under drain pipes are also washed and cleaned after 3-4 years. These are also not common these 

days. 

Generally, the contact beds are also intermittent in their operation. The continuous operation of 

contact beds is possible by blowing air into the waste water flowing through them in sufficient 

quantity to keep the water and slime surface aerobic and in sufficient intensity to tear away 

ageing slime accumulation of solids on the surface. 

3. TRICKING FILTER (TF) 

 

TF Flow chart 

Trickling filter is a type of waste water treatment process, which is an attached growth 

process. In this process the microorganisms responsible for digestion are attached to an 

inert filter material. This Packing material can be rock, gravel, sand and a wide range of 

plastic and other synthetic materials. In other words the removal of pollutants from waste-

water involves both absorption & adsorption of organic materials by the layer of 

microbial bio-film. The packing media is typically chosen to provide a very high surface area 

to volume. It is also known as trickling bio-filter, trickle filter, bio-filter, biological filter. 

These systems have also called as roughing filters, intermittent filters, packed media bed 

filters, alternative septic systems, percolating filters, attached growth processes, and fixed 

film processes. 

Functions 

1. Remove Nutrient 

2. Remove dissolved organic solids 



3. Remove suspended organic solids 

4. Remove suspended solids 

 

PROCESS 

 

 
Trickling filter Diagram 

 

Tank is filled with solid media like Rocks or Plastic, bacteria grows on surface of media. 

Wastewater is trickled over media, at top of tank. As water trickles through media, bacteria 

degrade BOD, The thickness of the aerobic layer is limited by the depth of penetration of 

oxygen into the microbial layer. Bacteria eventually die, fall off of media surface, known as 

sloughing. The sloughed off film and treated wastewater are collected by an underdrainage 

which also allows circulation of air through filter. Finally liquid is collected and passed to a 

settling tank used for separation of solid- liquid. Part of water is recycled back to the filter in 

order to maintain moist condition. 



 

Biofilm formation 

 

Design consideration 

1. In-fluent waste water characteristics 

2. Degree of treatment anticipated (BOD & TSS removal) 

3. Temperature range of applied waste-water 

4. Pretreatment processes 

5. Type of filter media 

6. Recirculation rate 

7. Hydraulic & organic loadings on the filter 

8. Under drainage and ventilation systems 

TRICKLING FILTER- TROUBLES & REMEDIES 

1. Filter Ponding 

If the voids in the media get plugged, flow can collect on the surface in ponds. Excessive 

sloughing, excessive organic loading, non-uniformity in size of media and improper 

functioning of primary treatment units are its chief causes. 

Remedies 

 Wash the filter surface with a stream of water under high pressure. 

 Dose the filter with heavy applications of chlorine. 

 Take the filter out of service for a period of one day or longer to allow it to dry out. 



2. Filter Flies 

Slow rate TF often becomes infested by small moth like flies called Psychoda. Filter flies 

develop most frequently in an alternately wet and dry environment.  

Remedies: 

 Dose filter continuously, not intermittently. 

 keep orifice openings clear 

 apply insecticides to filter walls 

 dose filter with chlorine 

 keep weeds and tall grass cut around filter 

3. Odour nuisance 

The presence of “rotten egg” odour is an indication of anaerobic condition. 

Remedies 

 Maintain aerobic conditions in all units, including settling tanks and waste water system. 

 Recirculate to filters. 

4. Icing for Filter Surface 

Cold weather not only reduces the efficiency of trickling filters by decreasing the activity of 

the microorganisms, but in severe cases actually can cause the wastewater to freeze on the 

medium surface. 

Remedies 

 decrease recirculation to the filter (influent is usually warmer than recycled flows) 

 construct wind screens 

 operate two-stage filters in parallel rather than in series 
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