Industrial Waste Water Treatment
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Water

 Water is a transparent and nearly colourless liquid

* Most essential constituent for living organisms in the earth

e The molecular formula for water is H,0 — One oxygen and two Hydrogen atoms

e |t also occurs in nature as snow, glaciers, icepacks and icebergs, clouds, fog, dew, aquifers,

and atmospheric humidity.

“Life will not exist without water in our Mother Earth” — Anonymous
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Distribution of Water
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Distribution of Water

Most fresh water is unattainable —
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Water cycle
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Water cycle

Freshwater and wastewater cycle
Water withdrawal and pollutant discharge

‘Spuroes: WHID; FAD; UKESCO; WML



Water Stress




Water Stress

Water stress occurs when the demand for water exceeds the

available amount during a certain period or when poor quality
restricts its use.

Water stress causes deterioration of fresh water resources in
terms of quantity

Water stress — European Environment Agency
https://www.eea.europa.eu/themes/water/wise-help-centre/glossary-definitions/water-stress
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Water pressure - World wide
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Water Stress — India
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Industries and Water

Industrial water treatment - research database
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Characteristics of waste water

Water is characterized in terms of its

Physical, Chemical and Biological Composition

Test used to asses the

constituents present in water
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Characteristics of waste water — Physical

Abbreviation/
Test® definifion
Phycical characteristics
Total selids 15
Total voletile solids VS
Total Fixed solids 178
Totai suspended solids 758
Volatile suspended V55
solids
Fixed suspended solids £S5
Total dissolved solids TS (TS — T3S}
Voletile dissclved solids ¥DS
Total fixed dissolved FDS
solids /
Settiechle solids )

Particle size distribution PSD

Turbidify INTUE
Color Light brown, gray, black
Transmittance T

Use or significance of test results

To assess the reuse potential of o wastewoter ond to
determine the most suifuble fype of operations ond
processes for iis treciment

To determine those solids that will setile by gravily in a
specifiad time period

To assess fhe performance of treatment processes

Used to assess the quality of treated wasiewater

To assess the condition of wostewater (fresh or sepric}

Used to assess the suitobility of reated effluent for UV
disinfection
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Characteristics of waste water — Physical

Test®
Odor
Termperolure

Density
Conductivity

Abbreviation/
definition

TON?
*C or°F

EC

Use or significance of test results

To determine if odors will be a problem

‘mportant in the design ond eperation of biological
processes in treatment facilitias

Used to ossess the suitability of treoted effluent for
agricultural applications
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Characteristics of waste water — Chemical (Inorganic)

Abbreviation/
Testt definition

Inorganic chemical characteristics

Free ammenic NH]

Orgonic nitrogen Org N

Totel eldah! nitragen TKN {Org N + NH;]
Nitrites NO3

Mitrates NO3

Total nitrogen ™

Inorganic phosphorus Inerg P

Totol phosphorus [{d

Organic phaspharus Org P

Use or significance of test results

Jsed as o measure of the nutrients present and the degree
of decompasiiion in the wostewater; the axidized forms can
be taken as a meature of the degree of oxidation

21



Characteristics of waste water — Chemical (Inorganic)

Test®

Inorganic chemical characteristics (¢ontinued}

pH
Alkalinity

Chloride
Sulfate

Metals
ific inorganic
ents on ?ﬂ

coOmpou I'Il'.'IS
Yorious gases

Abbreviation/
definthion

pH = ~log [H+]
$ HCO; + CO;?
+ OH- —H+
Cl-

50,2

As, Cd, Ca, Cr, Co
Cu, Pb, Mg, Hg, Mo
Ni, 5e, Na, 7n

OE: CO?: NH"H H'?Sr CH;

Use or significance of test results

A measure of the acidity or basicity of en agueous selution

A measure of the buffering capacity of the wastewater

To assess the suability of wastewater for agriculturel revse

To assess the potential for the formation of odors and may
impact the ireatobility of the waste sludge

To assess the svitability of the wastewater for reuse and
for toxicity effects in treatment. Trace amounts of mefals
are importont in biclegical reatment

To assess presence or absence of a sPE:ciFic conslitvent

The presence or absence of specific gases
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Test®

Abbreviation/
definition

Organic chemical characteristics

Five-day corbonaceous
biochemicel oxygen
demond

Llfimate carbonaceous

biachemical oxygen
demand

Nitrogenous oxygen
demand

Chemical cxygen
demand

Total organic carbon
Specific organic
compeounds and classes
of compounds

CBQD;

UBOD {alse BOD,, BOD

NOD

COD

10C
MBAS®, CTAS'

Characteristics of waste water — Chemical (Organic)

Use or significance of test results

A measure of the amount of oxygen recuired fo stabilize
a waste biclogically

A measure of the amount of oxygen required fo
skobilize a woste biologically

A measure of the omount of oxygen required 1o oxicize
biologically the nitrogen in the wastewater lo nitrate

Often used as a substitule kor the BOD test

Othten used as a substitute for the BOD jest

To determine presence of specific arganic compounds
and o assess whether special design measures will be
needed for removal
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Characteristics of waste water — Biological

Abbreviation/
Test® definition
Biolagical choracteristics
Coliform organisms MPN [most probable
number)
Specific microorganisms Becteria, profozoc,
b= helminths, viruses
Toxicity TU, end TU,

Use or significance of test results

To assess prasence of pathegenic bacterio and
affectiveness of disinfection process

To assess presance of specific organisms in connection
with plant aperafion and far reuse

Toxic unit ccute, Toxic unit chronic
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Constituents of concern in waste water

Constituent
Suspended sclids

Biodegradable arganics

Pathogens

Nulrients

Principal Constituents of concern in

Reason for importance

Suspended solids can lead o the development of sludge deposits
and angerobic conditions when unireated wostewater is
discharged in the aquatic environment

Cemposed principally of profeins, carbohydrates, and tats,
bicdegrodable organics are measured most commanly in terms
of BOD {biochemical exygen demand) and COD [chemical
oxygen demand). f dischorged untreated to the environment,
their biokogical stabilizahon con lead fo the deplefion of natural
oxygen resources and to the develcpment of septic conditions

Communicable ciseases con be transmited by the pothogenic
organisms thot may be present in wastewaler

Both nitrogen and phosghorus, olong with carbon, are essential
nutrients for growth, When discharged fo the aguatic
ervironment, thase nutrients can lead o the growth of
undesirable acuatic life. When discharged in excessive amounts
on land, they can olso lead to the pollution of groundwaler

Industrial wastewater treatment
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Constituents of concern in waste water

Constituent

Priority pollutonts

Refraciory organics

Heavy mefals

Dissolved inorganics

Principal Constituents of concern in

Reason for importance Industrial wastewater treatment

Grganic and inarganic compounds selecied on the bosis of their
kriown or suspected carcinogenicity, mulagenicily, feratogenicity,
or high acute foxicity. Many of these compounds are found in
wastawoter

These erganics fend te resist conventional methods of
wastawater ireatment. Typica! examples include surfactants,
phenals, and agricultural pesticides

Heavy metols are usually added to wastewater krom
commercial and industricl activities and may hove to be
removed if the wastewater is to be reused

Irerganic constiluents such as ealcium, sodium, and sulfte are
added io the ariginal domestic water supply cs a resulf of water
use and moy have to be removed if the wastewater is fo be

TEILNS
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Levels of wastewater Treatment

Treatment level

Preliminary

Primary
Advanced primary

Secondary

Secondary with
nutrient removal

Terhiary

Description

Removal of wastewater constitents such as rogs, sficks, floatables,
grit, and grease that may cause maintenance or c[:ueruiionol preblems
with the trectment operations, processes, and anciliory systems

Removal of a portion of the suspended solids and organic matter from
the wastewaler

Fnhanced removal of suspended solids and organic matter from the
wastewater, Typically accomplished by chemical addition or filtration

Removal of biocleﬁ;rqdnbh organic matter {in solution or suspension]
and suspended solids. Disinfection is also fypically included in the
definition of conventional secondary treatment

Removal of biodegradable organics, suspended solids, and
autrients {nitrogen, phasphorus, or both nitrogen and phosphorus)

Removal of residucl suspended solids {after secondory treatment),
usually by granular medium filtration or microscreens. Disinfection is
also typically a part of tertiary treatment. Nutrient removal is often
included in this definition
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Levels of wastewater Treatment

Treatment level

Advenced

Description

Removal of dissolved and suspended materials remaining cber nermol
biological freatment when required for various water reuse
applications
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Levels of wastewater Treatment

Treatment Methods employed

* Physical — Screens, Coarse solids reducers, Grit separators, Flow equalizers,
Sedimentation, Clarifiers - Mixing, flocculation, Coagulation, Filters — Sand
Filtration, Rotary filtration, Adsorption, Membrane separations

e Chemical — Precipitation (oxidation and reduction)

* Biological Methods (Aerobic and Anaerobic)
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