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TOPIC:WASTE WATER
 AND TREATMENT OF WASTE WATER
 IN DAIRY INDUSTRY.
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INTRODUCTION
 • Demand of milk and milk products isincreasing day by day.• Dairies collect milk from farmers andeither they bottle it or manufacture variousmilk products.• During these processes large quantity ofwastewater is generated.• Dairy waste though biodegradable butvery strong in nature.
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• DIVISION OF DAIRY INDUSTRY
 The dairy industry is divided into two mainproduction areas:1. The primary production of milk on farms-thekeeping of cows (and other animals such asgoats, sheep etc.) for the production of milgoats, milkfor human consumption;2. The processing of milk with the objective ofextending its saleable life. This objective istypically achieved by:
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(a)Heat treatment to ensure that milk issafe for human consumption and has anextended keeping quality, and(b) Preparing a variety of dairy products ina semi-dehydrated or dehydrated fora form(butter, hard cheese, ghee and milkpowders), which can be stored.
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SOURCES OF WASTE

Page 7
                        

SOURCES OF WASTESources of wastes• The liquid waste from a large dairy originatesfrom following sections :-1. Bottling plant2. Cheese plant3. Butter plant4. Condensed milk plant5. Ghee making plant6. Milk powder plant and7. Ice cream plant8. Cleaning and washing of reactors
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WASTEWATER GENERATIONThe dairy industry is one of the most polluting of industries, not only in terms of the volume of effluent generated, but also in terms of its characteristics as well.A chain of operations involving receiving and storing of raw materials, processing of raw materials into finished products, packaging and storing of finished products, and a group of other ancillary operations (e.g., heat transfer and cleaning) will produce wastewater.
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SOURCES OF WASTEWATER D A I R Y P R O C E S S
 Preparation stages1) Milk
 receiving/storage.
 2) Pasteurization/Ultra heat treatment
 S O U R C E S O F W A S T E
 1) Poor drainage of tankers2) Spills and leaks from
 pipes3) Foaming4) Spils from storage tanks5) Cleaning operations6) Liquid losses7) Foaming8) Recovery of downgraded
 product9) Cleaning operations10)Deposits on surface of
 heating equipment.
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3) Homogenisation
 4) Separation/Clarification
 Product Processing Stage
 5) Market milk
 Liquid losses/leaksCleaning operationsFoamingPipe leaks
 Product washingSludge removal from clarifierDamaged milk packagesOverfillingPoor drainageCleaning of filling machineryLeaksCleaning operations
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6) Cheese Making
 7) Butter Making
 8) Milk powder manufacture
 Overfilling vatsIncomplete separation of
 whey from curdUsing salt in cheese makingProduct washingVacreation( reduced
 pressure pasteurization using stream) and salt use.
 Spills of powder handlingStart up and shut down
 lossesPlant malfunctionStack lossesCleaning of evaporators and
 driersBagging losses
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CHARACTERISTICS OF WASTE WATERDairy wastewater contains milk solids, detergents,
 sanitizers, milk wastes, and cleaning water. It is characterized by high concentrations of
 nutrients, and organic and inorganic contents. Salting activities during cheese production may
 result in high salinity levels. Wastewater may also contain acids, alkali with a
 number of active ingredients, and disinfectants, as well as a significant microbiological load, pathogenic viruses, and bacteria.
 Other wastewater streams include cooling water from utilities, storm water, and sanitary sewage.
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Parameters UNITS GUIDELINE VALUE
 pH - 4-12Suspended solids mg/l 24-5700BOD5 mg/l 450-4,790COD mg/l 80 - 95000Total nitrogen mg/l 15-180Total phosphorus mg/l 11-160Oil and grease mg/l 10Total coliform bacteria Mpn/100ml 400Magnesium mg/l 25-49Potassium mg/l 11-160Chloride mg/l 48-469Calcium mg/l 57-112
 BIS GUIDELINES OF PARAMETERS
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TREATMENT METHODS Primary:i. Physical
 Treatmentii. Chemical
 Treatment
 Secondary:i. Biological
 Treatmentii. Chemical
 Treatmentiii. Membrane
 Methodiv. Electrolytic
 Methodv. Miscellaneous
 Modified Methods
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Primary Treatment
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Secondary Treatment
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Aerobic Process of Treatment
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ANAEROBIC PROCESS OF TREATMENT
 • Conventional Anaerobic Digester• Anaerobic Contact Digester• Anaerobic Fixed Film Reactor• Up flow Anaerobic Sludge Blanket• Two Phase / Hybrid Reactor• Combined - Anaerobic & Aerobic
 Process
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Chemical Treatment• It can reduce COD by 78% and BOD by
 84%. Membrane Method:• It can reclaim Valuable milk solids or
 chemicals for resale, reuse or less expensive method.
 Electrolytic Method Miscellaneous and Modified
 Method
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BIOLOGICAL TREATMENTAerobic Anaerobic
 Applicability low strength: low, medium and high strength:
 (BOD, mg/l) (100 - 2000 mg/l) (250 - > 100.000 mg/l)
 BOD-removal: 93-99% 90%
 NH3-conversion: 95% low
 NO3-removal: 90%* high
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Advantage Disadvantage
 Anaerobic
 * possible production of energy* low need for land* power failure or shutdown will not affect the system* no energy consumption* low production of excess sludge
 * optimal process temperature is about 30°C* post-treatment for BOD-removal is often required
 Aerobic
 * low process temperature* end treatment of waste-water
 * energy need for aeration* high need for land* power failure or shutdown will affect the entire system* post-treatment for further nutrient removal is often required* high production of excess sludge
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EFFLUENT TREATMENT PLANT(ETP) Aims at Treatment & Utilisation of
 Waste Products in order to avoid Environment Pollution
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PRIMARY CLARIFICATION : STRAINER
 Macro particles Such as
 Polyethylene,Conc. Fat/Sludge,And other WasteProducts areSeparated.
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2. AGITATION CHAMBER: Sewerage is Sewage is agitated through pump unit to break all macromolecules
 sludge.through Pump Unit to break down all Macro molecules of Sludge
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In the Third section, after being passed out from the “Agitation Chamber”, The sewerage enters into
 “DECOMPOSITION CHAMBER”.
 Here, In the Decomposition Chamber, the waste products were allowed for Anaerobic Decomposition, resulting in the Production of Methane
 Gas.
 Methane gas is used for Electricity Generation, for partial compensation of the Power Consumption by the plant
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UREA, GROMMER & COW DUNG ARE ADDED WITH AGITATION FOR
 AERATION OF THE SLURRY
 4. AERATION CHAMBER
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5. CLARIFICATION CHAMBER
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From “Clarification Chamber”, Liquid effluents gets collected in “TREATED EFFLUENT SUMP”. This water can be used for gardening purposes.
 Solid Sludg
 e
 TREATED EFFLUENT SUMP
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