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Unit1l d Process Description and Classifications
of Trickling Filters

Learning Objectives
Namehethree components of a trickling filter.
Name the tvgeneral types of trickling filters basethol miedistribution.
Describe the process and operation of a trickling filter.
Identifyhethree classificationsrigkling filters based on hydraulic and organic loading rates.

Calculate hydraulic loading rates for trickling filters.
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Calculate orgatoading rates for trickling filters.
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OVERVIEW OF A TRICKLING FILTER

Overview

@ Trickling Filterare a unique type of fixed film biological tréaianteickling filtdre tmicro
organisms used to treat the wastewater are attached, or fixed, to a medium as they contact the
wastewatehese micrarganisms form a slime growth on thenkrealivn as zoogleal film.

§ Wastewater applied to a trickling filter has already passed through a mechanical bar screen
a fine screen, grit remarad/or primary clarifiehere the maijgrof settleable and
floatable solidsust beemoved.

8§ Wastewater is distributed over the top of the medium and slowly tricklég through it.
biological growth is attached to the media.

8§ Thiscontrastswiths us pe nd e d Igreatment, tviiere the rudyamigms doat
freely in the wastewater.

§ As the slime growth thickens, theangarosms near the media face enter an endogenous
growth phase and lose their ability to cling to the media surface. The flowing wastewater the
scours the slime from the media in a process called sloughing.

§ Trickling filter effluent always passes thseaghdarglarifieor sand filtéo allow for
capture of solids generatetisloughed off the med@use dfeating theastewater.

8 The sludge (solids) from a final clarifier should be pumped back to the primary clarifier or to
sludge thickener for further treatment.

8 Rock media systems are labeled trickling filters. Plastic media systems are known as
biotowers.

8 Many dler rock media systems are being refurbished for continued use.

8§ Fixedilmsystems remove CB@id dissolved organ8sme systems can be operated to
also remove ammonia through nitrification.

Al t hough these units apPpenpepbysedalnstdad 6t 6@t i o
contaminants aremoved byiological processes an aerobic environment.
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OVERVIEW OF A TRICKLING FILTER

: i Distributor
Filter material

Filter floor
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(@)

(c)

Figure 1.Trickling Filter Ovendiew
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OVERVIEW OF A TRICKLING FILTER

History

Trickling filters were the most widely used form of wasteveatentteatfirst half of the twentieth

centuryThe first trickling filter used for a large public treatment system iwddadsialed
Wisconsin, in 1912

By the middle of the twentieth century, suspendedty@ethsludge systems startedniogy more
common

§ Effluent quality achieved with the new activated sludge systems was often better than those achiev
with trickling filters

The invention of lightweight, synthetic media ittetaattent capability of trickling filters

i Trickling filters are still considered a viable treatment dilietoatie low energy and
maintenance requirementshan@bility to treat variable organic loads and toxic substances
In some cases, fixed film and sds@erowth processes have been combined to take
advantage of eadpecially to reduce the effects of shock loads.
Bureau of Safe Drinking Water, Department of Environmental Protection 14
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OVERVIEW OF A TRICKLING FILTER

Physical Description

Trickling filters may be circular with a rotary distributor or stationary with a dosing chamber and a spra
field.Trickling filtease compzed of three basic components:

§ DistributionyStem
8§ Filter Mdia

§ UnderdrainyStem
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OVERVIEW OF A TRICKLING FILTER

Figure 1.3 Stationary Trickling Filter with Fixed Individual Spray Heads

Figure 1.Bosing Chamber for Stationary Trickling Filters
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OVERVIEW OF A TRICKLING FILTER

Distribution System

The Distribution Systistributes wastewater over the media sirfageimum treatment efficiency, a
uniform hydraukbad per unit area is required.

Circular trickling filtese rotary arms to distribute wasteStatemary trickling filters use fixed spray
heads to distribute wastewater.

Circular Trickling Filter wiRotary Arms

8 Rotary arneonsist of two or more horizontaspgpesided above fiitermedia
o Thehori zontal pipes arée also known as Adistr

8 Wastewater is distributed over the mediadtifimegbcated along one side of the pipes.

o0 They argypicallget in motion by the force of the wastewater flowing out of nozzles on one end of
thearm.

o0 They can also be malidven to control the rotational speed

Figure 1.%rickling Filter Rofary Arm
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OVERVIEW OF A TRICKLING FILTER

Stationary Trickling Filter with Fixgglray Heads

8§ Spray heads are arranged in a fixed pattern near thetBanfaediaf

8§ They arékelawn sprinkleirs appearance and function

8§ Spray heads are supplied by a piping network maintained below the surface of the media.

8 Fixeehozzle distribution systems are not as casmotany arms due to:
0 An &tensie piping and pumping system to provide even flow distribution; and
o Difficult aess for maintenance and repair.

%
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Figure 1.6pry Hedfo a Stationary ricklg Filter
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OVERVIEW OF A TRICKLING FILTER

Filter Medium

9 TheFilter Medimprovides a surfacetf@biological slineykror zoogleal fikm attach and
growThis layer consists of bacteria anebngianisms, such as protozoa

The itter media needs to be durable, insoluble, and resistant toltleeenaralgienerally three types
of filter media:

8 RocKor slag)
8 Redwoo¢ho longer used in new systems)

8§ Synthetic Matesial

Rock (or slag)

Rock is theiginal medigsed in trickling filtérs generallfield stone, slag,crushed stone
Typicallytherocks are approximately 2 to 4 inches in diameter.

8 The actual size is not too critical; however, it is important that the media is uniform to allow sufficier
ventilation through the void space.

8 The biggest disadvantage of rock o thlagthe stone will ocenpst ofhe volume of thigef
bed:

0 This reduces the void spaces necessaepéssage of awhichirnits the surface
area per unit volume for biological.growth

o There igypicallypnly35% void space between rock.media

Figure Z.Rock Trickling Filter Média
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OVERVIEW OF A TRICKLING FILTER

Redwood

Redwood lumh=n baised to support thelogical slime laydowever, the use of redwood lumber
has decreased, and very few if any new trickling filters useeidwood

R

Figure 1.Bedwood Trickling Filter Media
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OVERVIEW OF A TRICKLING FILTER

Synthetic Material

Synthet materials used as filter mediglaredight materjaigically plasticsiginallgeveloped in

t he .Sgnthéidmnsaterials provide approximately 95% void space betwedhéhadvaat@ges
to synthetic material are:

8§ More surface arearacrobial growth

8 More void space to promote air flow

8 Uniform media allows even loading distribution

§ Theightweight design allows:
o Ease of installation and handling of material
o Construction of deeper beds

Thetwo general classificatiosyrthetimediaare

8§ Cross Flow

Figure 1.PlasticCross Flowrickling Filter Me@lia

§ Random Dump

<

Figure 1.1Blastic Randdbump Trickling Filter Média
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OVERVIEW OF A TRICKLING FILTER

Underdrain Systeand Ventilation

The underdraipstem collectieatedvastewateand soliddistarged frothe filter mediedconvey

them to a sedimentation. fEHmk system is located below, or underneath, the filter media and operates by
gravity flow.

8 It has a sloped bottom whichdileetto a center channel

§ It provides support for ttez fnedia, which sitstop of the underdrain system

8 Itallows air circulation through the media
o0 The requirement for free passage of air contrel®tlmpeiangs in the underdrain

The underdrain system is typically composed of either:
8§ Vitrifiealay blocks

8§ Fiberglass grating over collection troughs

Filter stone Vitrified clay block
Fiberglass grating
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Figure 11Trickling Filter Underdrain System

Bureau of Safe Drinking Water, Department of Environmental Protection 1-12
Wastewater Treatment Plant Operator Training



OVERVIEW OF A TRICKLING FILTER
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Figure 1.12 Side View of the Underdrain System for a Stationary Trickling Filter
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