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ABSTRACT

Dairy wastewater generally contains fats, lactose, whey proteins, and nutrients. Casein
precipitation causes the effluent to decompose into a dark, strong-smelling sludge. Fluid waste
contains soluble organic matter, suspended solids, and gaseous organic matter, which cause
undesirable taste and smell, grant tone and turbidity, and advance eutrophication, which plays an
essential role in increasing biological oxygen demand (BOD) in water. It also contains detergents
and disinfecting agents from the rinses and washing processes, which increase the need for
chemical oxygen (COD). One of the characteristics of dairy effluents is their relatively high
temperature, high organic contents, and wide pH range, so the discharge of wastewater into water
bodies without treatment leads to deterioration of water quality and ecological imbalance, and
therefore treatment is required. To remove or reduce environmental damage. Dairy wastewater
treatment includes mechanical, physical, chemical, and biological methods.

Organic treatment techniques are reasonable for treating wastewater from the dairy business
because of their high biodegradability. Notwithstanding, the long-chain unsaturated fats framed
during lipid hydrolysis show an inhibitory impact during anaerobic treatment. Chain block reactors
(SBR) and top stream anaerobic slop cover of sludge (UASB) frameworks are the most
encouraging advancements for the organic treatment of dairy wastewater. Many papers have
applied high-impact exercise and technical methods to the dairy business's anaerobic wastewater
treatment of dairy wastewater. However, the two techniques actually have a few disadvantages.
The most vital objective of these studies is to track down savvy and naturally manageable ways to
deal with and empower the reuse and management of wastewater and waste.

Consequently, elective treatments to organic treatment are physical and substance techniques, for
example, coagulation, retention, layer cycles, and electrolysis. This section gives a primary survey
zeroing in on physical and compound treatment strategies for dairy wastewater treatment. It is
under study and checked for its viability.
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1. INTRODUCTION
The dairy business is the primary wellspring of food handling, with the most elevated water
utilization rates utilized throughout the dairy industry. Therefore, how much wastewater is released

from the dairy factories has additionally expanded (Tikariha, et al., 2014). Dairy factory
discharges of high-organic wastewater and high chemical oxygen demand in untreated water
bodies lead to multiple problems that destroy aquatic life and other marine organisms, which can

potentially lead to significant losses in the environment (Kushwaha, etal., 2011). They provide
more food for microbial communities and cause more oxygen depletion toxicity and aesthetic

problems (Sivrioglu, et al., 2015). These problems remove pollutants before they are discharged

into various water bodies (Sarkar, et al., 2006). The process used to empty these elements from
wastewater is a physical, chemical, and biological function. The most economical way for people
who can remove pollutants without burdening the state budget should be using local materials for
processing. Thus, the treatment of dairy Remnants turns out to be vital before draining.
Subsequently, it is important to realize the wastewater sources in dairy
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manufacturing (Deshmukh, 2017). The origins of wastewater for the dairy industry are shown in
Table 1.

It is essential to know the operating program, production methods, type of product being treated,
and water management based on which the treatment plant is designed because it affects the
formation and Concentration of milk effluents. The primary wastewater sources from the dairy

industry are treated water, cleaning water, and sewage water (Britz, et al., 2004).
Mass milk handling Industries utilize a clean setup (CIP) system of alkaline, phosphoric/citrus,
and Sodium Hypochlorite solutions for cleaning, and these synthetic alchemical have become a

piece of wastewater (Shete, et al., 2013).

Dairy industry wastewater contains suspended and broken-down solids and solvents and follows
natural matter; supplements, fats, chlorides, sulfates, and lactose are portrayed by high synthetic
substance oxygen interest (COD) and organic oxygen interest (BOD). Wastewater perhaps
additionally contains bactericides, cleansers, and different kinds of synthetic alchemical

(Shivsharan, et al., 2013).

Table 1. Dairy wastewater sources (Tawfika A et al., 2008)

Dairy operations

| Wellsprings from wastewater

Readiness stages

Milk getting steps

unfortunate seepage of big
haulers

foaming

spills and breaks from hoses and
lines

cleaning activity

spills from capacity storehouse
tanks

pasteurization high-heating
curing

fluid misfortunes spills

foaming

recuperation of downsized item

deposit at the surface of
sanitization and warming gear

cleaning operation

Homogenization

Fluid losses leaks

Cleaning operation

division/explanation (centrifuge,
invert assimilation)

Foaming

lines seepages

Cleaning operation

Item treating steps

Market milk

Foaming sludge expulsion of clarifiers
separation

item washing

Cleaning operation Leaks

Overloading spoilage milk bundles

Poor drainage

Cleaning of milk hardware

Cheese action

Overloading vats

Spills and breaks

deficient detachment of whey
from the curd

Cleaning activity

Involving salt in cheese action

Butter action

Cleaning processes
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Produce washing variation (decreased strain
pasteurization utilizing

stream) and salt utilizing

Powder making Stacks misfortunes

Cleaning from evaporators
and dryers
Bagging wastage

spills from powder treating
Start-up and close down losses

factory malfunction

Qualities and norms for removing fluid milk waste discharge are specific in Table 2. The credits
of dairy wastewater showed a changing structure and shifted from one industry to another. It makes
it hard to involve similar strategies for all junk water types treatment (Cristian, 2010).

Ordinary strategies (aerobic and anaerobic cycles) for curing dairy factories' wastewater have
many drawbacks, such as the expense of land, climatic conditions, the requirement for sludge
reusing, and these lines. The most favored technique for treating dairy wastewater is the natural
strategy, including cycles, for example, initiated sludge, imitation channels, high-impact tidal
ponds, chain bunch reactor (SBR), and anaerobic ooze cover (UASB), anaerobic channels, and so
forth. Oxygen-consuming cycles are energy-escalated however should be joined with anaerobic
cycles. They are achieving drainage standards. From a physical and chemical perspective,
strategies are promising and successful wastewater treatment methods.

Table 2. Characteristics of wastewater for dairy products in some factories and standards for the
discharge of this wastewater

Dairy eff. Arab dairy central pollution | World bank | disposal criterion | disposal criterion
industry control board report at turkey in Iraq
(CpPCB)
pH 72-88 6.7-9.1 6.5-8.5 6-9 6-9 6-9.5
BOD 1200 - 1800 1941 + 864 100 50 — Less than 40
COD 1900 — 2700 3383+1345 | — 250 160 Less than 45
TSS — — 150 10 30 60
GREASE & OIL | — — 10 10 — —
N (TOTAL) — — 2 — —
P (TOTAL) — — 10 30 —
References global Dairy Global The Marshall T.R.General Environmental
union magazine of | Environment KR, Harper | Directorate of Legislation 1998
basic and (Protection) WJ Prime Ministry
utilized Rules of India Legislation
chemical Development and
science Publication.

2. Evaluation of Chemical and Physical Treatment Processes on Wastewater Dairy Products

It is essential to know the wastewater characteristics of the dairy industry because it plays a vital
role in designing wastewater treatment systems. At the same time, the concentrations of BOD and
4
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COD in dairy wastewater are very different from that of general wastewater. There are different
concentrations of pollutants in the sewage water of the dairy industry. For example, the
manufacture of yogurt and milk, which is considered a milk product, leaves wastewater containing
low groupings of slick oil and COD; requires just physical and organic treatment cycles to treat
and dispose of. While the attention of grease, oil, and KOI is high in the cheese industry's
wastewater, it needs physical, chemical, and biological treatment processes to treat and discharge.
It is generally preferred in small-scale factories (Karpati, et al., 1989).

Worldwide the wastewater of the dairy items industry is considered one of the most polluting
factories of the environment and natural water bodies. Many examinations have been led to
essentially decrease the impacts of these hurtful poisons in wastewater (Lolei, et al.,
2013). Physical, chemical, and biological processes are widely used to treat industrial wastewater.

2.1. Chemical treatment includes Alchemical precipitation, coagulation, and flocculation

Chemical sedimentation is the addendum of synthetics to isolate dissolved, suspended, and strong
materials by deposition. Colloids are collected by coagulation and flocculation processes. Both
sedimentation, coagulation, and flocculation coincide. It is possible to remove some phosphorous
and heavy metals in the current process (Aghili, et al., 2016). Several precipitants were used
during the previous years, such as alum, ferric sulfate, ferrous sulfate, and other precipitants. It is
primarily used to treat metal cations, organic molecules, detergents, and oil emulsions (Hung, et
al., 2005).

Coagulation/flocculation processes separate suspended matter, colloid, and disintegrated
substances in wastewater and are applied straightforwardly to crude sewage. This cycle can be
separated into two sections; The initial segment is known as the coagulation interaction, where
synthetic compounds (thickening specialists, for example, iron or aluminum are utilized to defeat
the elements that enhance system stabilization. Concerning the subsequent part, it is called
flocculation. Unstable particles clump together and are easily separated by gravitational settling.
Treatises have been read up on the coagulation wastewater for dairy factories (Al-jabari, et al.,
2017). The studies are summed up in Table 3.

Table 3. Summary of published research studies related to wastewater's physical and chemical treatment
for the dairy industry.

curing Characterization Eliminate/evacuation effectiveness (%) sources
operation
Substance FeSO4 and Fecls as coagulants biological chemical demand= 64% (FeSos ) & = 85% Hamdani, et al.,
sedimentation (Fecls) 2004
Chemical Pretreatment High COD removal Rusten, et al.,
precipitation 1990
coagulating (XAI(SO4)2-12H20) and (FeSOa4) as | Alum has extra impactive than (FeSoa), and it Blanc, Navia R.
a coagulating eliminated 5% more chemical oxygen demand than
(FeSoa).
coagulating FeCls, Alz(SOa)s, and CaCl: as Ca(OH)2 : organic material= 40%, S.S=94% & P = Rao, Bhole AG,
coagulating 89% 2002
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coagulating

Ferric chloride as coagulating
Pretreating

Expansion of (0.10-0.15) mg Ferric chloride
hexahydrate/mg chemical oxygen demand, or around
(0.20) mg Aluminium Sulfate Octadecahydrate/mg
chemical oxygen demand, was adequate to get great
evacuation of organic material. Most extreme evacuation
efficiencies of (67-90%) overall chemical oxygen
demand

Kurzbaum,
Shalom, 2004

coagulating
[flocculation

Ferric chloride, ferrous sulfate &
alum Pretreating

Ferric chloride, ferrous sulfate = chemical oxygen
demand >70% & Alum: chemical oxygen demand:
>65%

Vourch, et al.,
2008

coagulating Ferric chloride as coagulating Ferric chloride low wastewater: Dosage: (550,180, 180 Shivsharan, et
/flocculation mg/l) chemical oxygen demand: 76, 88 & 82%, al., 2013
individually powerful wastewater: Dosage: (500, 500,
500 mg/l ) chemical oxygen demand: (45, 28 & 29%),
respectively
Adsorption minimal expense adsorbents such as | Total suspended solids = enacted carbon had a superior Sarkar, et al.,
powdered enacted carbon, bagasse, | evacuation effectiveness 2005
straw residue, sawdust, fly ash, &
coconut coir as adsorbent
Adsorption lanthanum modified bentonite as Phosphate: 100% in the first 15 min. Andrade, et al.,
adsorbent 2014
Membrane Reverse osmosis water recuperation = 95% with a medium flow around Tchamango, et
operation 10-11 L/h.m2 TOC = 99.8%, TKN = 96%, conductivity: | al., 2010
97% & lactose: 99.5%
Membrane Reverse osmosis Conductivity= 98.2%, chemical oxygen demand= 97.8% | Melchiors, et al.,
operation 2016
Membrane Ultrafiltration + invert assimilation Dairy factory wastewater ability to be reused and Yavuz,, et al.,
operation (pretreating the wastewater for recycling 2011
coagulating and PAC previously)
Membrane Membrane bioreactor + MBR: chemical oxygen demand = 98%, nutrients: 86% Tawfika, et al.,
operation nanofiltration (N =86% & P =89%) NF: chemical oxygen demand = 2008
99.9%, Total suspended solids = 93.1%
Electrocoagulation chemical oxygen demand= 98% (at ideal circumstances Markou, et al.,
at electrolysis season of 7 min) 2014
Electrocoagulation | Dissolvable aluminum anode as P =89%, N=81% & COD =61% Yonar, et al.,
utilized 2017
Electrocoagulation | Iron electrodes organic material = 97.4% (at final pH =7.4) Bazrafshan, et
al., 2013

Combined
electrode system

Iron & aluminum electrodes

Twenty minutes of electrolysis was sufficient for curing
chemical oxygen demand.

Sharma, 2014.

Electrochemical IrO2-Pt/Ti coated anodes next 360 minutes 3700 mg/L chemical oxygen demand Vaccari, et al.,
oxidation expulsion was finished in a current thickness from 100 2005
mA/cm2 by utilizing IrO2/Ti anode, and total
decolorization was accomplished under 60 min
Electrochemical Sn/Sb/Ni-Ti coated anodes Chemical oxygen demand = 98% an immediate intensity | Beneois, et al.,
process from 50 mA/cm2 at 10 min 2016
Electrocoagulation | Aluminum anodes were utilized chemical oxygen demand = 98.84% expulsion, Tzoupanas, et
within the sight of potassium biological oxygen demand = 97.95% evacuation, total al., 2008
chloride as electrolytes suspended solids = 97.75% evacuation, & bacterial
index = 99.9% in 60 V through 60 min
Electrocoagulation | Direct instant-aluminum sheets were | chemical oxygen demand = 87% (the ideal current force, | Sarkar, et al.,
utilized as sacrificial anodes power of hydrogen, & electrolysis time from 1070 2005

mg/dm3 & were 3A, 9, 75 min, individually. Mean
energy utilization was 112.9 kWh/kg)
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2.2. Adsorption process

The process of polarizing organic compounds to remove them from wastewater. There are many
sorts of adsorbents that contain artificial polymers, initiated carbon, and silica-based
adsorbents. The most important of which is animate carbon due to its high proficiency and cost
the capacity to retain a wide scope of natural mixtures. Adsorption ability is designated to physical
and catalytic maintenance. VVan der Waals force is utilized at actual adsorption while initiating
carbon issue the better illustration from basic adsorption. However, a synthetic response happens
among the adsorbents, which don't vastly stratify wastewater curing.

Adsorption on strong surfaces has different applications and is utilized to eliminate organic matter,
synthetic substances, weighty metals, etc. Fly debris, rice husk debris, and Sucker plane dust, while
activated carbon is comparatively the depressed-value adsorbents (Vignesvaran, et al., 2005).

2.3 Membrane processes

It is characterized as the expulsion or detachment of colloidal and particulate matter from the fluid
that goes about as a particular obstruction and is, as a rule 0.0001-1.0 um. Membrane processes
are microfiltration, ultrafiltration, nanofiltration, and hemodialysis. Hemodialysis and reverse
osmosis are two up-and-coming methods. Many countries have focused on treating dairy
wastewater by utilizing layer processes. The layer filtration process offers a wide scope of benefits
to the shopper. Membrane processes are environmentally friendly non-thermal technologies that
reduce Future possibilities of the negative impact of rising temperatures involving the change for
stage, Denaturation from proteins, while variation at the organoleptic elements from of item
(Chen, et al., 2005).

2.4 Electrochemical processes

This process includes decay from natural mineral materials by utilizing electric charges. Where
the process of oxidation and decrease happens through responses in the electrolytic cell consisting
of the anode and cathode. When the electricity is delivered to the cell, the minus ions shall go at
the positive anode while the plus particles shall go at the negative pole, and the cations shall lessen;
furthermore, the anions are oxidized in the two Electrodes.

Coagulation processes, electro contamination, and anodic oxidation are methods used to treat dairy
waste. Previously published studies on this method of treating pollutants from dairy by-products
have proven that it is especially compelling for a wide scope of contaminants (weighty metals,
natural mixtures, micro-organisms, and different others). As a result, it has an essential and
promising future in water treatment.

EC is the essential wastewater treatment to incite the planned electro age of flocculant/Coagulants
are in situ, normally affected by a consistent current. It isn't a direct A cycle including numerous
synthetic and actual peculiarities for the evolution of irons, aluminum cations of dissolution for
comparing (anode), during Concurrent creation from OH anions through a negative pole decrease
from water. Polymer The mineral hydroxides are framed. To go about as amazing coagulants to
lean toward the evacuation of solutes, A colloid or suspension, which in the end prompts the
expulsion of enormous extents of Shading and turbidity. Coagulation primarily happens because
of shakiness; once in metal cations, it consolidates with adversely charged particles that move
towards the positive anode by electrophoresis Movement (Kuswaha, et al., 2010).
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CONCLUSIONS

1- Membrane technology is under study for effective treatment and can be used to treat most
wastewater due to its unique properties, eliminating many of the drawbacks of classical systems.
It may be utilized alone or blended with other wastewater treatment frameworks.

2- Advanced film bioreactors work on successful fluid muscular partition and have high profluent
creation, modest plant sizes, and low ooze creation.

3- AlChemical treatment techniques (coagulation-flocculation, oxidation-decrease, buoyancy, and
so on) utilized in water, wastewater, solids, turbidity, heavy metals, and decolorization purposes
for organic materials can be used as a pretreatment step. It will be essential to direct extra organic
treatment.

4 - The treatment proficiency is impacted by a few variables, including the boundary to be taken
out, the compound utilized, the holding time, the thickness from a combination, and the quantity
of sludge created ability much or few chemicals.

5- In contrast with biological cycles, the benefits like the simplicity of activity, a sweep from a
non-degradable piece from a natural matter, and disposal of process changes proficiency especially
favor solids, turbidity, weighty metals, and decolorization purposes.
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