
 

 

NAME: NATIONAL INSTITUTE OF OCEAN 

TECHNOLOGY 

NO.   :           /CHE/2015 

 

NO. OF SHEETS: 03 

SHEET NO.: 01 

 

MOHAN DEWAN  

OF R. K. DEWAN & CO. 

APPLICANTS’ PATENT ATTORNEY 

 

 

COMPLETE SPECIFICATION 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

            

102 

101 

104 

103 
 

105 

106 

Fig. 1 

100 



 

 

NAME: NATIONAL INSTITUTE OF OCEAN 

TECHNOLOGY 

NO.   :           /CHE/2015 

 

NO. OF SHEETS: 03 

SHEET NO.: 02 

 

MOHAN DEWAN  

OF R. K. DEWAN & CO. 

APPLICANTS’ PATENT ATTORNEY 

 

 

COMPLETE SPECIFICATION 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

        

Fig. 2 

105 
101C 101B 

101A 

100 
101 



 

 

NAME: NATIONAL INSTITUTE OF OCEAN 

TECHNOLOGY 

NO.   :           /CHE/2015 

 

NO. OF SHEETS: 03 

SHEET NO.: 03 

 

MOHAN DEWAN  

OF R. K. DEWAN & CO. 

APPLICANTS’ PATENT ATTORNEY 

 

 

 

COMPLETE SPECIFICATION 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 

101C 101B 

104 



1 
 

FORM-2 

THE PATENTS ACT, 1970 

(39 of 1970) 

& 

THE PATENTS RULES, 2003 

COMPLETE  

SPECIFICATION 

(See section 10 and rule 13) 

 

A MICROALGAL HARVESTING SYSTEM 

 

 

NATIONAL INSTITUTE OF OCEAN TECHNOLOGY 

an Indian Organization of, 

National Institute of Ocean Technology Ministry of Earth Sciences (MoES), NIOT Campus, 

Velachery-Tambaram Road,  Narayanapuram, Pallikaranai PO, Chennai – 600100  

Tamil Nadu, India 

 

THE FOLLOWING SPECIFICATION PARTICULARLY DESCRIBES THE INVENTION AND 

THE MANNER IN WHICH IT IS TO BE PERFORMED. 
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FIELD 

The present disclosure relates to a system for harvesting microalgae from a medium 

containing microalgae. 

BACKGROUND 

Microalgae have received considerable interest as a potential feedstock for producing 

sustainable fuel (biofuel) as they are able to efficiently convert sunlight and carbon 

dioxide to biomass, synthesize lipids, and can grow in harsh environmental 

conditions. The energy efficiency of microalgae has been reported to be 30 to 100 

times greater than the energy efficiency of terrestrial plants. Microalgae are also 

capable of producing various industrially important products such as carotenoids, 

antioxidants, fatty acids, enzymes, polymers, peptides, toxins, and sterols.  

Production of biofuels from microalgae includes large scale growth process using 

selected microalgae strain, recovery of produced biomass from dilute solutions, 

separation of the desired product from the biomass, and various purification steps. The 

separation of the microalgae from its medium is known as harvesting, and it is a 

difficult process due to the size and volume ratio of microalgae in seawater medium. 

Harvesting of microalgae is generally carried out by sedimentation, filtration, 

flocculation, floatation, and centrifugation methods. Sedimentation is slow process 

and results in low final concentration of microalgae. Flocculation utilizes chemical 

(flocculants) which are difficult to remove and the end product may be contaminated 

by the added chemicals. Filtration technique requires high capital and operational 

costs, and are tedious and time consuming, if vary large volumes are to be processed. 

Further, the clogging/fouling of the filtration membrane is also a concern. 

Centrifugation and floatation techniques are energy intensive and require high capital 

investment and operational costs.  

The present disclosure therefore, envisages a system for harvesting microalgae that 

mitigates the drawbacks associated with the conventional processes. 
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SUMMARY 

The present disclosure envisages a microalgal harvesting system, for segregating 

microalgae from a medium containing microalgae, particularly seawater, and 

comprises an electrolytic cell configured to perform electrolysis of the medium 

containing microalgae. The electrolytic cell comprises a container configured to 

contain the medium containing microalgae, an anode and a cathode spaced apart in the 

container and immersed in the medium containing microalgae. The microalgal 

harvesting system also comprises a solar power generator to generate and supply 

electrical power to a charge controller. The microalgal harvesting system also 

comprises a converter configured to convert A.C. electrical power from a grid to D.C. 

electrical power, and a battery bank configured to receive D.C. electrical power from 

the charge controller and the converter and supply said D.C. electrical power to the 

anode and the cathode of the electrolytic cell.  

OBJECTS 

Some of the objects of the present disclosure, which at least one embodiment herein 

satisfies, are as follows: 

An object of the present disclosure is to provide a system for harvesting microalgae. 

Another object of the present disclosure is to provide a system for harvesting 

microalgae that uses solar energy. 

Still another object of the present disclosure is to provide a system for harvesting 

microalgae that is economic and environment friendly. 

Yet another object of the present disclosure is to ameliorate one or more problems of 

the prior art or to at least provide a useful alternative. 

Other objects and advantages of the present disclosure will be more apparent from the 

following description, which is not intended to limit the scope of the present 

disclosure. 
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BREIF DESCRIPTION OF DRAWINGS 

A microalgal harvesting system will now be described with the help of the 

accompanying drawings in which: 

Fig. 1 illustrates a schematic block diagram of a microalgal harvesting system, in 

accordance with an embodiment of the present disclosure; 

Fig. 2 illustrates a photographic representation of a microalgal system, in accordance 

with an embodiment of the present disclosure; and  

Fig. 3 illustrates a schematic diagram depicting the working of a microalgal system, in 

accordance with an embodiment of the present disclosure. 

DETAILED DESCRIPTION 

A microalgal harvesting system will now be described with reference to the 

embodiments, which do not limit the scope and ambit of the disclosure. The 

description provided is purely by way of example and illustration. The embodiment 

herein, the various features, and advantageous details thereof are explained with 

reference to the non-limiting embodiments in the following description. Descriptions 

of well-known components and processing techniques are omitted so as to not 

unnecessarily obscure the embodiments herein. The examples used herein are 

intended merely to facilitate an understanding of ways in which the embodiments 

herein may be practiced, and to further enable those of skill in the art to practice the 

embodiments herein. Accordingly, the examples should not be construed as limiting 

the scope of the embodiments herein. 

Conventionally, the harvesting of microalgae is generally carried out by flocculation, 

centrifugation, sedimentation, floatation, and filtration methods. However, 

flocculation involves the addition of the chemicals (flocculants) used in the 

flocculation process, which are difficult to remove, thereby contaminating the end 

product. Centrifugation and floatation techniques are energy intensive and require 

high initial capital investment and operational costs. Sedimentation is slow and results 

in low final concentration of microalgae. Filtration techniques also require high capital 
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and operational costs, and are tedious and time consuming, if very large volumes are 

to be processed. Further, in the filtration process, clogging/fouling of the filtration 

membrane is also a concern.  

The present disclosure envisages a microalgal harvesting system that overcomes the 

drawbacks associated with the conventional harvesting methods.  

Fig. 1 illustrates a schematic block diagram of a microalgal harvesting system 100, in 

accordance with an embodiment of the present disclosure. Fig. 2 illustrates a 

photographic representation of the microalgal system 100, in accordance with an 

embodiment of the present disclosure. The microalgal harvesting system 100 of the 

present disclosure will now be described with reference to Fig. 1 and Fig. 2. The 

microalgal system 100 comprises an electrolytic cell 101 that is configured to perform 

electrolysis of a medium containing microalgae, thereby causing the segregation of the 

microalgae from the medium containing the microalgae. In an embodiment, the pH 

value of the medium is in the range of 8 to 11. The electrolytic cell 101 further 

comprises a container 101A, an anode 101C, and a cathode 101B. The container 101A 

is adapted to contain the seawater medium containing the microalgae. The anode 

101C and the cathode 101B are spaced apart in the container 101A by a pre-

determined distance. The anode 101C and the cathode 101B are immersed in the 

medium containing the microalgae. In the present embodiment the microalgal 

harvesting system 100 is a 1 tonne microalgal harvester. In the present embodiment, 

the diameter and height of the container 101A are 100c.m. and 150c.m. respectively. 

The dimensions of the electrodes for the present embodiment are 10c.m. X 0.5c.m. X 

150c.m. The material of the electrode in the present embodiment is aluminium. 

However, the microalgal system 100 is not limited to have the above mentioned 

specifications. The specifics of the microalgal system 100 may vary as per the 

application requirements. 

The microalgal harvesting system 100 further comprises a solar power generator 102. 

The solar power generator comprises a plurality of solar panels which uses the solar 

energy for the generation of electrical power in DC form. The DC electrical power 

generated by the solar generator 102 is supplied to a charge controller 103. In the 
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present embodiment, the charge controller 103 is an 80A rated charge controller. The 

charge controller 103 is configured to give a regulated DC electrical power supply. 

The charge controller is not limited to an 80A rated charge controller, and other 

charge controllers may also be used as per the application requirements.  

The microalgal harvesting system further comprises a battery bank 104. The battery 

bank 104 is configured to receive a regulated DC power supply from the charge 

controller 103. The microalgal harvesting system 100 also comprises a converter 105 

configured to convert AC electrical power from a grid 106 to DC electrical power, and 

feed the DC electrical power to the battery bank 104. The battery bank 104 is 

configured to supply DC electrical power to the electrolytic cell 101.  

Fig. 3 illustrates a schematic diagram depicting the working of a microalgal system, in 

accordance with an embodiment of the present disclosure. In an operational 

configuration, the battery bank 104 supplies DC electric power to the anode 101C and 

the cathode 101B of the electrolytic cell 101, thereby performing the electrolysis of 

the medium containing the microalgae. On electrolysis, the microalgal surface is 

negatively charged and is attracted towards the anode. At the anode, the negatively 

charged microalgae lose their charge and form microalgal aggregates. Further, the 

electrolysis also produces gas bubbles in the medium that aid the microalgal 

aggregates to rise upto the surface.  

The microalgal harvesting system 100 of the present disclosure is a hybrid system. 

The microalgal harvesting system 100 works on solar energy as well as the electric 

power available via a grid. The converter 105 and the charge controller 103 are 

connected to the battery bank 104 to minimize the use of power from the grid and 

maximize the usage of the solar energy. In an embodiment, the microalgal harvesting 

system may also be configured to work solely on solar energy, thereby reducing the 

operational cost to zero.  

The microalgal harvesting system 100 of the present disclosure cab be used for 

harvesting of chlorella vulgaris, chlorella sorokiniana, chlorella variabilis, neochloris 
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aquatic, dunaliella sp., tetraselmis sp., isochrysis sp., chaetoceros sp., and other 

microalgae present in the medium containing microalgae.      

In an embodiment, the collection of the microalgae aggregates may be automated to 

simplify the collection and harvesting process. In yet another embodiment, the 

microalgal harvesting system may also be integrated with a biofuel production system 

to enable the commercial production of biofuels.  

 

TECHNICAL ADVANCEMENTS AND ECONOMIC SIGNIFICANCE 

The microalgal harvesting system 100, in accordance with the present disclosure 

described herein above has several technical advantages including but not limited to 

the realization of a microalgal harvesting system 100 that: 

 uses solar energy; 

 has a simple operation; and 

 is economic and environment friendly. 

 

Throughout this specification the word “comprise”, or variations such as “comprises” 

or “comprising”, will be understood to imply the inclusion of a stated element, integer 

or step, or group of elements, integers or steps, but not the exclusion of any other 

element, integer or step, or group of elements, integers or steps. 

 

The use of the expression “at least” or “at least one” suggests the use of one or more 

elements or mixture or quantities, as the use may be in the embodiment of the 

disclosure to achieve one or more of the desired objects or results.  

 

Any discussion of documents, acts, materials, devices, articles or the like that has been 

included in this specification is solely for the purpose of providing a context for the 

disclosure. It is not to be taken as an admission that any or all of these matters form 

part of the prior art base or were common general knowledge in the field relevant to 

the disclosure, as it existed anywhere before the priority date of this application.  
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WE CLAIM: 

1. A microalgal harvesting system for segregating microalgae from a seawater 

medium comprising microalgae, said system comprising: 

 

 an electrolytic cell configured to perform electrolysis of said medium 

containing microalgae, said electrolytic cell comprising: 

- a container configured to contain said medium containing 

microalgae; 

- an anode and a cathode spaced apart in said container by a pre-

determined distance, wherein said anode and said cathode are 

immersed in said medium containing microalgae; 

 a solar power generator comprising a plurality of solar panels, said solar 

power generator configured to use solar energy for generation electrical 

power and supply the electrical power to a charge controller;  

 a converter configured to convert A.C. electrical power from a grid to 

D.C. electrical power; and 

 a battery bank configured to receive D.C. electrical power from said 

charge controller and said converter and supply said D.C. electrical 

power to said anode and said cathode of said electrolytic cell.  

 

2. The system as claimed in claim 1, wherein said medium is seawater. 

 

3. The system as claimed in claim 1 or claim 2, wherein the pH value of said 

medium is in the range of 8 to 11. 

 

4. The system as claimed in claim 1, wherein said anode and said cathode are 

made of aluminium. 

 

5. The system as claimed in claim 1, wherein the dimensions of said anode and 

said cathode is 150cm x 10cm x 0.5cm. 
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6. The system as claimed in claim 1, wherein said pre-determined distance 

between said anode and said cathode is 95cm. 

 

7. The system as claimed in claim 1, wherein said microalgae contained in said 

medium is selected from a group consisting of chlorella vulgaris, chlorella 

sorokiniana, chlorella variabilis, neochloris aquatic, dunaliella sp., tetraselmis 

sp., isochrysis sp., and chaetoceros sp.  

 

 

Dated this 17
th

 day of April, 2015 

 

MOHAN DEWAN 

OF R. K. DEWAN & CO. 

APPLICANTS’ PATENT ATTORNEY 
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ABSTRACT 

A system for segregating microalgae from a medium containing microalgae comprises 

an electrolytic cell configured to perform electrolysis of the medium containing 

microalgae. The electrolytic cell comprises a container configured to contain the 

medium containing microalgae, an anode and a cathode spaced apart in the container 

and immersed in medium containing microalgae. The microalgal harvesting system 

also comprises a solar power generator to generate and supply electrical power to a 

charge controller. The microalgal harvesting system also comprises a converter 

configured to convert A.C. electrical power from a grid to D.C. electrical power, and a 

battery bank configured to receive D.C. electrical power from the charge controller 

and the converter and supply said D.C. electrical power to the anode and the cathode 

of the electrolytic cell.  
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