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Abstract :  Microalgae have been suggested as a wastewater cure ever since the 1960’s, although even so, this knowledge have 

not be prolonged on an industrial scale. In this study, the effectiveness of biological treatment in addition to conventional 

treatments is analyzed. Wastewater formation is highly correlated, and in particular the presence of pollutants for instance heavy 

metal, Nitrogen, phosphoric and organic compounds. Biological and engineering aspects are also critical and should be developed 

to at least measure the performance of standard systems, not only in terms of capacity but also in terms of efficency. The system 

was kept indoors with LED lightning lamps (300 μmolm-2s-1) and microalgae planted in a sample of wastewater stored for 24hrs 

light for 14 days. The temperature was kept constant at 28 ° C. Thus the course of action of photosynthesis takes place. Optimum 

density was observed periodically every time and nitrogen and phosphorous content was monitored every five days. 

 

IndexTerms - biological treatment, chlorella sorokiniana, conventional treatment, microalgae, sewage, water reuse, Waste 

water. 

I. INTRODUCTION 

Water is one of the most significant on the planet. All plants and creatures must have water to endure. In the event that there 

was no water in attendance would exist no life on earth. It covers about 71% of the Earth. It is superior, and necessary headed for 

the entire acknowledged being forms. Be that as it may, just 2.5% of Earth's water is new water. Fast urbanisation and 

industrialisation generate huge amount of sewage, which be widely used as an important source of irrigation for urban and urban 

agriculture. It plays an important economic role, supports many of the livelihoods of especially these poor farmers, and 

dramatically alters the water quality of natural water bodies [1]. Because of industrialisation and urbanization, it is getting 

progressively dirtied and danger of this contaminated water utilization and its sanitation issue is expanding everyday in the greater 

part of the creating nations. This developing issue of water shortage has critical negative impact on monetary turn of events, human 

occupations, and ecological quality all through the world. Thus it has become a fundamental requirement for the present condition 

to shield water from getting contaminated or to create financially savvy therapeutic technique for its insurance. It is assessed that 

around 1.1 billion individuals internationally drink dangerous water. The World Bank gauges 21% of the transmittable infections, 

in India, are water related. Of these illnesses, the runs alone is assessed to have executed more than 535,000 Indians in 2004. The 

major microbial populaces found in wastewater treatment frameworks are microscopic organisms, protozoa, infections, growths, 

green growth and helminthes. The nearness of the greater part of these life forms in water prompts spread of infections. The two 

significant concoction contaminations in wastewater are nitrogen and phosphorus. In spite of the fact that there are other synthetic 

toxins, for example, overwhelming metals, cleansers and pesticides, nitrogen and phosphorus are the most continuous constraining 

supplements in eutrophication. The different regular techniques for squander water treatment are available since old occasions [2–

4] be that as it may, they are expensive and not practical. The progressed new green specialized strategies are being acquainted with 

defeat the ordinary techniques for squander water treatment [4]. The current investigation is identified with new green specialized 

techniques which are demonstrating them to be better over the regular strategies; out of them minimal effort squander water 

treatment utilizing microalgae is the potential one. From the writing, it is noticed that the new strategies for squander water 

treatment are expected to microalgae and they are inclined to be proficient in lessening the poisonous segments. Human turn of 

events and fast populace development apply various weights on the quality and access to water assets. This is felt most grounded at 

the interface among water and human wellbeing; wherein irresistible, water borne sicknesses remain the main sources of human 

dismalness and mortality around the world. A few strategies manage decrease of overwhelming metals though different methods 

manage decrease of nitrogen and phosphorus. It is discovered that the regular strategies are not effective in decreasing the 

poisonous, overwhelming metals, nitrogen, phosphorous and so forth. There is no novel strategy to treat the preponderance of the 

mixes in a solitary advance. The standard tip of the current dissertation is to have a discussion concerning the innovative 

progressions in treatment of waste and sewage water. 

I A WASTE WATER COMPOSITION   

The composition of wastewater varies mainly because a purpose of location and the predominant activities in the surrounding 

area (agriculture, industry, farms, etc.). Moreover, inside the wastewater treatment plant, three different types of wastewater are 

also identified: (i) after primary treatment when the solids and fats are removed, (ii) after secondary treatment once most of the 

organic matter is removed and (iii) the centrate from anaerobic digestion, which contains a high contaminant concentration (Fig. 1). 

The main contaminants found in wastewater include organic matter (COD), nitrogen and phosphorus, as well as iron and 

manganese, etc., all of which are required to produce microalgae [5]. Additionally, other pollutants such as heavy metals and 

emerging compounds (cosmetics, pharmaceuticals, surfactants, etc.) can be found in wastewater, any of which can be toxic to 

microalgae [6]. 
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Fig 1: Wastewater treatment process. 

 

II. CONVENTIONAL METHOD FOR WASTEWATER TREATMENT: 

Traditional techniques for expelling substantial metals, nitrogen, phosphorous and coli structures are either getting insufficient 

to meet current severe administrative profluent restricts or are expanding in cost. Therefore, elective, savvy innovations are popular. 

Ordinary procedures for evacuating disintegrated overwhelming metals incorporate substance precipitation, carbon adsorption, 

particle trade, dissipations and film forms [7]. The choice of a specific treatment strategy fundamentally relies upon an assortment 

of components, for example squander type and focus, gushing heterogeneity, required degree of cleanup, just as monetary 

components. The utilization of natural materials, including living and non-living small scale creatures, to evacuate and recoup 

poisonous or valuable metals from modern waste waters has picked up prevalence throughout the years because of expanded 

execution, accessibility and minimal effort of crude materials [8–10], microorganisms including bacteria [11]. Algae [12] can 

proficiently amass substantial metal from their outside condition [13–15]. The central purpose behind the treatment of wastewater 

is to go around the impact of contamination of water sources and secure general wellbeing through shielding of water sources 

against the spread of ailments. This is brought out through an assortment of treatment frameworks, which could be nearby 

treatment frameworks or offsite treatment frameworks. This area is thusly planned for depicting the offsite (actuated slop, 

streaming channels, adjustment lakes, developed wetlands, layer bioreactors) wastewater treatment framework. All organic 

treatment forms exploit the capacity of microorganisms to utilize various wastewater constituents to give the vitality to microbial 

digestion and the structure hinders for cell combination. This metabolic action can evacuate contaminants that are shifted as crude 

materials and side-effects. 

III. TYPES OF CONVENTIONAL METHOD 

1. COAGULATION AND FLOCCULATION 

Coagulation and flocculation are important physicochemical operations of wastewater treatment use intended for the exclusion of 

turbidity particles and natural organic matter. The most common coagulants are hydrolytic aluminium and iron salts [16]. Optimal 

pH for Al(OH)3 apply be 4.5 as well as 8 used for Fe(OH)3.  

Al2 (SO4)3 +6H O2 = 2Al (OH) 3 +3H S2 O4 

FeCl3 +6H O2 = Fe (OH) 3 +3HCl 

The main disadvantage of these processes is the formation of the large quantities of chemical sludge. Moreover, aluminum 

based coagulants additionally cause an expansion of remaining aluminum focus in the purged water. Such residual aluminium is 

associated with several problems, including increased turbidity, reduced disinfection efficiency, loss in hydraulic capacity and 

potential adverse effects such as Alzheimer’s disease [17, 16]. Leftover aluminum focuses can be constrained by altering the pH to 
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marginally acidic qualities. This system, be that as it may, isn't generally pertinent in light of the fact that it requires a pH increase 

post-treatment to control corrosion in water distribution networks and thereby increases the cost of the process [16]. 

 

2. PRECIPITATION 

In precipitation forms, synthetics respond with substantial metal particles to frame insoluble hastens that are further isolated from 

the water by sedimentation or filtration [18]. Precipitation is usually utilized for the expulsion of metal ions, phosphorus 

compounds and radioactive elements. The most commonly used precipitation technique is hydroxide treatment due to its relative 

simplicity, low cost, and automatic pH control. Ca(OH) 2 plus Na0H compounds are used as precipitants. The mechanism of heavy 

metal expulsion by chemical precipitation can be presented by the following equation: 

M2+ +2(OH) - ↔ M (OH) 2 ↓ 

The main disadvantage of hydroxide precipitation is the formation of large volumes of relatively low density sludge, which 

presents dewatering and disposal problems.  

 

3. ION EXCHANGE 

Ion exchange is single of the mainly frequently applied treatments worldwide used for heavy metal expulsion from wastewater. 

The main advantages of ions exchange technique are the potential recovery of the metal, higher selectivity, and lower sludge 

volumes [19, 20]. The principle of the method is the exchange of ion among the resin and liquid (electrolytic solution) phases in a 

chemically identical sum with no basic difference in the resins [20]. The most common cation exchangers can be divided in the 

following groups: 

 strongly acidic resins through −SO3H groups; 

 weakly acid resins with carboxylic acid groups (−COOH); 

 strong basic anionites containing –NH2 groups; 

 weakly basic anionites containing amino groups. 

 

4. ADSORPTION 

Adsorption is perceived as a powerful and financial technique of pollutant removal from wastewaters. The process is 

characterized by the concentration of molecules on the surface of a sorbent [21]. Adsorption offers significant preferences like 

minimal effort, high availability, profitability, flexibility in design and operation, and the reversibility of the process [18, 21] , 

which is very important especially from economic and environmental points of view. 

Activated carbon is solitary of mainly widely used sorbents, and is usually applied for the expulsion of natural poisons from 

wastewater due to large micropore and mesopore volumes and high surface area. Depending on the scheme of production, 

activated carbon can be ordered into four sorts: powder activated carbon, granular- activated carbon, activated carbon fibrous, and 

activated carbon clothe, all of which have specific applications [21]. Many investigations have been done to study the evacuation 

of natural toxin and heavy metals using activated carbon prepared from different raw materials. It was found that to increase the 

efficiency of metal ion removal, the carbon needs to be modified or treated before being applied. 

Nevertheless, activated carbon is a relatively expensive sorbent and cannot be applied for complex wastewater treatment 

processes.  

The customary techniques, for example, coagulation, precipitation and adsorption are used to reduce the lofty centralization of 

different organic compounds and metal ions to the regulatory required levels. In case of low concentrations of a pollutant, 

membrane technology is more efficient.  

 

5. MEMBRANE FILTRATION 

Membrane filtration has received considerable attention in recent years since it be capable of utilized to remove pollutants of 

different origins. The use of membrane technology in an existing industrial process may reduce the cost and the overall 

consumption of energy. Existing membrane processes include: ultrafiltration, nanofiltration, as well as reverse osmosis process 

[22].  

i. ULTRAFILTRATION 

UF is a process of heavy metal, inclusive molecule and floating solid separation from solution using a permeable membrane with 

a pore size of 5–20 nm furthermore, atomic load of separating compounds ranging between 1000 and 100,000 Da [18]. Force 

similar to stress otherwise gradient concentration lead to the retention of high weight molecules while low weight molecules pass 

though the membrane. The method is used in industry mainly for purifying protein solutions. 

UF membranes can be improved by including a compelling water solvent polymer (chitosan, alginate) that binds with the cations 

that must be expelled, and in this way framing complex of enormous size [22]. The main advantages of UF processes are the 

avoidance of chemical use, and the high quality of the final product (90–100 % pathogen removal). Despite this, the process is 

limited by the high cost of the membrane. 

 

ii. REVERSE OSMOSIS 

Reverse osmosis is a pressure-driven membrane process in which water passes through a membrane while the pollutant metal ions 

are retained. Reverse osmosis is progressively successful for metal ion evacuation from inorganic solutions. Furthermore, the 

method is effective on extensive pH range 3–11 and pressure range 4.5–15 [18].  

RO also requires the use of high-pressure pumps to force the water to pass across the semi-permeable membranes, leaving around 

95–99 % of dissolved salts within eliminate flow. Required pressure is in direct ratio with the concentration of salts in water. 

The advantages of the method are low cost and high efficiency. The fundamental confinements of RO are the powerful utilization 

because of the siphoning pressures, and the rebuilding of the layers that can be costly. Reverse osmosis has been apply as a result 

of numerous logical gatherings to expel metals and natural substances from wastewater [23-25]. 
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iii. NANOFILTRATION 

Nanofiltration (NF) is the intermediate process between UF and RO and is suitable for particle into the sub-atomic range of 

0.0001 to 0.001 μm. NF allows monovalent ion to exceed through the membrane, while dismissing high rates of divalent cations 

and multivalent particles. The process is used for sugar concentration, dye desalting, water softening, as well as color, bacteria, 

and protein removal. The benefits of NF includes its high efficiency, low energy consumption, and the simplicity of operation. 

There are many reports on the expulsion of heavy metal through nanofiltration and reverse osmosis membrane. [26] Made a 

relative investigation of treatment of metallurgical effluents through NF as well as RO. NF indicated higher dismissal limit of 

explicit divalent substances contrasted with the RO membrane.  

 

6. ELECTROCHEMICAL TREATMENT 

Electrochemical techniques contend with other physic-chemical technologies to offer answers for the necessities of many 

industries, such as the purification of different types of wastewater. Electrochemical techniques can be efficiently applied for 

metal recovery treatments, with the main advantage being determined by the use of clean reagent-electrons.  

The principle of the method is the plating-out of metal ions on a cathode surface and their subsequent recovery in the elemental 

state. The versatility of electrochemical methods (electro coagulation, electro flotation, electro oxidation, and electrode position) 

can be seen in their low environmental impact, easy usage and handling, and lack of harmful or toxic leftovers. Despite the many 

advantages electrochemical technologies, it is not applicable worldwide due to its high electricity consumption and requirement of 

high capital investment [18, 27]. 

Physico-chemical methods used to decrease the level of different types of pollutants in wastewater contain their possess 

advantage and disadvantage. One of them lead to secondary water pollution, while other are very expensive and not profitable. 

Thus, in the future and present, there is a need to develop new cheap and environmentally friendly methods of wastewater 

treatment. 

IV. ALGAE AND ITS CLASSIFICATION  

Algae have large amounts of nature in sea-going living spaces, freshwater, marine and damp soil. It contain chlorophyll and do 

oxygenic photosynthesis. It is eukaryotic microorganisms that complete the procedure of photosynthesis. In these living beings, 

just as in green plants, an extra sort of organelle is discovered: the chloroplase. The chloroplast is green and is where chlorophyll 

is restricted and where the light-social affair capacities engaged with photosynthesis happen. algae have been widely concentrated 

because of their pervasive event in nature. The term algae allude to a huge and assorted collection of eukaryotic life forms that 

contain chlorophyll and do oxygenic photosynthesis. It ought to be seen that algae are particular from cyanobacteria, which are 

likewise oxygenic phototrophs, however are eubacteria and are along these lines developmentally unmistakable from algae.  

Albeit most algae are of tiny size and thus are plainly microorganisms, various structures are perceptible, a few kelp 

developing to more than 100 ft long [28]. Algae are unicellular of frontier, the last happening as totals of cells. At the point when 

the cells are masterminded start to finish, the algae is supposed to be filamentous. Among the filamentous structures, both 

unbranched fibers and progressively complex fanned filamentous structures happen. Most algae contain chlorophyll and are in 

this manner green in shading.  

However, a few kinds of common algae are note green but appear brown or red because in addition to chlorophyll, other 

pigments such as carotenoids are present that mask the green color. Its cells contain at least one chloroplasts, membranous 

structures that house the photosynthetic colors. A few attributes are utilized to order algae, including the idea of the chlorophyll(s) 

present, the carbon save polymers created, the cell divider structure, and the kind of motility. All it contain chlorophyll a. A few, 

in any case, additionally contain different chlorophylls that contrast in minor manners from chlorophylls a. The nearness of these 

extra chlorophylls is normal for specific algal group. The appropriation of chlorophylls and other photosynthetic shades in algae 

was summed up by [28]. The algal gatherings incorporate Chlorophyta, Euglenophyta, Chrysophyta, Phaeophyta, Pyrrophyta  and 

Rhodophyta.  

One of the key attributes utilized in the arrangement of algal gatherings is the idea of the save polymer blended because of 

photosynthesis. It’s of the division Chlorophyta produce starch in a structure fundamentally the same as that of higher plants. 

Paradoxically, it of different gatherings produce an assortment of hold substances, some polymeric and some as free monomers. 

In biosorption, different it were utilized and explored as biosorbents for metal expulsion. The significant gatherings of it were 

recorded on their sort of shades, cell wall, put away food materials, and body plan [29]. The idea of the chlorophyll(s), the 

cellwall chemistry, whipping, structure in which food or assimilatory results of photosynthesis are put away, cell morphology, 

natural surroundings; conceptive structures; life history designs, and so on., these qualities can be utilized for the categorization of 

algae.  

The significant contrasts between earthy colored algae and other algae are in the capacity items they use just as in their cell wall 

chemistry [30-32]. The algal cell is encircled by a slender, unbending cell wall. Some algae have an external lattice lying outside 

the cell wall, like bacterial cases. The nucleus has a run of the mill atomic envelope with pores; inside the nucleus there are 

nucleolus, chromatin, and karyolymph. The chloroplasts have film bound sacs got thylakoids that complete the light responses of 

photosynthesis. These organelles are implanted in the stroma where the dim responses of carbon dioxide obsession occur. A thick 

proteinaceous territory, the pyrenoid that is related with combination and capacity of starch might be available in the chloroplasts. 

Mitochondrial structure shifts extraordinarily in the algae. Some algae (euglenoids) have discoid cristae; a few, lamellar cristae 

(green and red green growth); and the staying, (brilliant earthy colored and yellow–green, earthy colored, and diatoms) have 

rounded cristae. 

V. ADVANTAGES USING ALGAE 

The benefit of utilizing algae is that a few mixes can be created which are conceivably helpful for the earth. In this way there is 

shared advantage while rewarding the waste water with algae [33–36]. Mahapatra [37] gathered wastewater from the inflow 

channels (Bellandur Lake, Koramangala area, South of Bangalore, India) and permitted to settle to 2 days and is utilized to 

develop algae of about legitimately took care of with 20 species. The nutrient evacuation efficiencies and lipid content were 

considered utilizing Gas chromatography and mass spectrometry (GC–MS). The nutrient evacuation efficiencies are 86%, 90%, 

89%, 70% and 76% for TOC, TN, NH4-N, TP and OP, individually, and lipid content fluctuated from 18% to 28.5% of dry algal 
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biomass. Biomass efficiency of 122 mg/l/d (surface profitability 24.4 g/m2/d) and lipid efficiency of 32 mg/l/d were recorded. 

The decay of algal biomass and reactor buildups with an exothermic warmth of 123.4 J/g gives the degree to promote vitality 

inference. Improvement of lipid creation from single species study is as yet deficient. Udom [38] depicted a technique for 

collecting microalgae that have developed in wastewater.  

Algae were developed in semi-nonstop culture in pilot-scale photograph bioreactors under common light with anaerobic 

digester centrate as the feed source. Algae suspensions were gathered and the ideal coagulant measurements for metal salts (alum, 

ferric chloride), cationic polymer (Zetag 8819), anionic polymer (E-38) and normal coagulants (Moringa Oleifera and Opuntia 

ficusindica desert flora) were resolved utilizing container tests. The relative dewater capacity of the algae cake was assessed by 

centrifugation. A few coagulants, including ferric chloride, alum and cationic polymers, could accomplish >91% green growth 

recuperation in container tests without pH alteration. Ferric chloride had the greatest expense however the most minimal natural 

effects, while the cationic polymer had the least expense yet the most elevated ecological effects. Belt presses are suggested for 

dewatering on the grounds that they can meet the solids content necessities for downstream handling with lower vitality 

utilization and GHG discharges than other dewatering advances. There is no recommendation for diminishing the cost level. 

Impact of expansion of coagulant on algae is likewise deficient.  

The new numerical ideal moving toward methodology (NOAP) was created by Guo [39] for fundamental count. It incorporates 

the worldwide factor affectability, relationship examination finished by estimation hereditary calculation. It was tried against the 

viable tests in group and proceeded with blended tank reactors. The outcome was effectively acquired for two differential 

frameworks and contrasted and explores. It is best for computerization and can be utilized for initiated muck models and other 

differential condition models. From the general examination it very well may be deduced that the treatment with algae is seen as 

proficient. 

VI. METHODOLOGY 

The alkalinity, hardness, TKN, TP, TOC, DO, COD, BOD, pH, and heavy metals were analyzed as per the protocols. UV photo 

spectometre is used to determine the microalgal biomass developed in crude urban wastewater as well as BBM. After 14 days the 

algae is extracted from wastewater by laboratory centrifuge to obtain biomass and further be able to use for biodiesel and lipid 

production. The microalgal biomass is gathered following a time of 14 days from the crude urban wastewater and BBM to break 

down the dry cell weight (DCW) and biochemical composition. The DCW (g/L) was controlled by gravimetrically gauging the 

biomass [40]. To get an exact estimation of just microalgal biomass, 10% DCW was deducted from the all out biomass to dispose 

of the bacterial DCW. The all out lipid content was evaluated utilizing altered Bligh and Dyer technique, all carbohydrate 

utilizing phenol sulfuric acid strategy and all out protein utilizing Bradford test as recently portrayed [40-43]. 

a) Microalgae based reaction. 

i) Photosynthesis 

CO2 + H2O + NH4 + + PO4 −3 → microalgae biomass + O2 

 

ii) Nitrate reduction 

NO3
 − + 4H2O → NH4 + + 7OH−  

 

b) Flow chart of wastewater treatment using microalgae 

 

VII. RESULT AND DISCUSSION 

Qualitative comparison of conventional and Microalgae wastewater treatment process: 

 

S. NO. PARAMETERS CONVENTIONAL METHOD TREATMENT USING MICROALGAE 

1. Requirement of sorbents It requires sorbents like activated carbon 

for sorption process. 

. 

It doesn't need any sorbents. 

2. Requirement of 

chemicals 

It requires chemical like ferric sulfate, 

magnesium carbonate, hydrated lime, etc. 

No chemical required.  

3. Chemical sludge Formation of large chemical sludge takes 

place. 

No formation of chemical sludge. 

4. Support for environment No, it is not environment friendly.  Yes, it is environment friendly. 
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5. Power consumption  It requires high power consumption It requires low power consumption. 

6. Economic It is less economic It is high economic. 

7. Throughput Low throughput High throughput. 

 

VIII. CONCLUSION 

Organic and inorganic substances which were discharged into the environment because of local, agrarian and modern water 

exercises lead to organic and inorganic contamination. The typical essential and optional treatment procedures of these 

wastewaters were presented in a developing number of puts in, so as to kill the effortlessly settled materials and to oxidize the 

organic material accessible in wastewater. The contamination is an aftereffect of release of different organic and inorganic 

substances into the environment. The wellsprings of contamination incorporate household agrarian and mechanical waters. 

Traditional methods, for example, chemical precipitation, carbon adsorption, ion exchange, evaporations and membrane processes 

are seen as compelling in treatment of waste and sewage water. As of late, biological treatment have picked up notoriety to 

evacuate poisonous and other unsafe substances. 

From the study, it is noticed that the new techniques for squander water treatment are expected to microalgae and they are 

inclined to be productive in lessening the poisonous parts. It is discovered that the traditional procedures are not productive in 

decreasing the harmful, heavy metals, nitrogen, phosphorous and so on. There is no one of a kind technique to treat the vast 

majority of the mixes in a solitary advance. Measurement of metal–biomass collaborations is essential to the assessment of 

potential usage systems, henceforth sorption isotherm, ion exchange constants, just as models used to portray algal biosorption are 

seen as significant towards treatment of waste.  

It is proposed that algae can be utilized in wastewater treatment for decrease of BOD, evacuation of N or potentially P, retrain 

of coliform, and expulsion of heavy metals. Further, algae biomass can be utilized for methane creation, composting, creation of 

liquid fuel, as creature feed or in aquaculture, and creation of fine chemical. 
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