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Abstract: Fossil fuels are non-renewable, and their quantities have been reducing because of pumping. On the other hand, the traffic is 
still developing and needs for fuels are growing. As a consequence people are forced to look for other sources of getting fuel. 
Additional reason for this has been steadily boosting the prices of crude oil and gas. Diesel, as fuel that is often used, is possible to 
produce from different feedstock (oil rape, soybean, sunflower, palm, waste animal fats, algae, etc). In this paper, the author analyzes 
the possibility of obtaining biodiesel from algae and the feasibility of such a method of producing biodiesel. Algae for biodiesel 
production are analyzed and the systems in which they are growing are described. Experience in this area is described as well as 
opportunities for further development of technology for getting biodiesel from algae. Algae are very resistant and can grow virtually 
anywhere in the desert, in salt and fresh water and even in the waste water. Algae can reproduce quickly; they use CO2 for 
photosynthesis and less water than other crops. Bio fuel from algae is biodegradable and contains no sulphur and it is not toxic. 
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1. Introduction 

Over the past several decades, demand for energy 

has grown, and is expected to continue growing, 

drastically around the world. This demand has been 

met largely by fossil fuels such as coal, oil, and natural 

gas which impending their depletion. The combustion 

of fossil fuels produces large amounts of air pollutants 

which accumulate in the atmosphere. Innovative 

technologies and sources of energy must be developed 

to replace fossil fuels and contribute to the reductions 

of emissions of greenhouse gases associated with their 

use. One of such innovative technology is the 

production of biodiesel from algae. 

Several studies have been conducted on the technical 

feasibility of growing algae for biofuel production in 

the laboratory, which have confirmed absence of the 

major drawbacks associated with current biofuels. This 

technology uses the oils from microalgae as the raw 

material to produce biofuel.  

Microalgae range from a few microns to hundreds of 
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microns and exist individually, in chains, or in flocks in 

marine and/or freshwater systems. Microalgae 

contribute around 40 to 50 percent of the oxygen in the 

atmosphere and simultaneously consume nitrogen, 

phosphate and carbon dioxide to grow photo 

autotrophically which makes algae attractive for 

carbon dioxide mitigation and reduction of pollution 

[1]. 

The nutrients for the cultivation of microalgae 

(mainly nitrogen and phosphorus) can be obtained 

from liquid effluent wastewater; therefore, besides 

providing its growth environment, there is the potential 

possibility of waste effluents treatment [2]. 

The mechanism of photosynthesis in microalgae is 

similar to higher plants, with the difference that the 

conversion of solar energy is generally more efficient 

because of their simplified cellular structure and more 

efficient access to water, CO2, and other nutrients. For 

these reasons, microalgae are capable of producing 30 

times as much oil per unit of land area compared to 

terrestrial oilseed [3].  

In microalgae cultivation, carbon dioxide is fed 

constantly during daylight hours. Algae biodiesel 
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production can potentially use some of the CO2 that is 

released in power plants by burning fossil fuels.  

Ideally, microalgal biodiesel would be carbon 

neutral, as all the power needed for producing and 

processing the algae would come from biodiesel itself 

and from methane produced by anaerobic digestion of 

biomass residue left behind after the oils have been 

extracted.  

The production of biofuel from microalgae has 

gained considerable attention due to the fact that they 

can be converted into several different types of 

renewable biofuels such as green diesel, jet fuel, 

methane biogas, ethanol, and butanol [3-4]. The 

biodiesel produced from algal oil has physical and 

chemical properties similar to diesel from petroleum, to 

biodiesel produced from crops of 1st generation and 

compares favorably with the International Biodiesel 

Standard for Vehicles (EN14214) [5].  

The purpose of this study was to investigate biofuel 

production from microalgae. This implies the paper 

organization as follows: section 2 describes existing 

technologies for algae cultivation; section 3 describes 

ways in which the collection of microalgae is 

performed; section 4 describes technologies of oil 

separation from biomass; section 5 describes products 

that can be obtained from algae; section 6 gives cost 

benefit analysis for biodiesel production from algae; 

section 7 is trying to answer why to cultivate algae and 

section 8 gives conclusions.  

2. Technologies for Algae Cultivation 

Algae can be cultivated in two ways—in an open 

pond system (natural or engineered) or closed system. 

Algae must be highly resistant to pests for cultivation 

in open systems because these conditions are not easily 

controlled. An open system has no fully controlled 

conditions and it is difficult to maintain the desired or 

optimal growth of algae. Closed systems have several 

advantages: it is not only allowed cultivation of a 

particular culture, but the algae in these systems can be 

directly fed with carbon dioxide from industrial 

processes. This increases the amount of the “captured” 

CO2 that would otherwise be discharged in the 

atmosphere. Microalgae must receive all the essential 

nutrients for growth. Microalgae need a certain amount 

of nitrogen, phosphorus and potassium for good 

growth, which are not exactly cheap, CO2 

concentration of 5% to 30% and a temperature of 20 °C 

to 35 °C [6]. Closed systems achieve significantly 

higher productivity than open systems due to its easy 

control of parameters such as CO2, nutrients, water, 

solar energy, temperature, etc. Algae are mainly 

composed of carbon; more accurately about 50% of the 

algae’s weight makes carbon [6]. Also, the carbon in 

the composition comprises about a third of the total 

mass of CO2. It can be concluded that for production of 

a certain algae biomass we need double mass of CO2. It 

can be obtained 1 kg of dry biomass from 2 kg of algae. 

We need 2.5 kg of dry biomass to produce 1 kg of oil.  

2.1 Open Systems 

These systems are based on open, shallow pools up 

to depths of 30 cm, in which it is necessary to bring 

waste CO2, which algae use as food. Pools are made of 

concrete or pools are dug and coated with plastic wrap 

that would not have soaked the ground water. Pools are 

made in the shape of paths in which the algae, water 

and nutrients circulate. The driven rotor ensures 

adequate flow and ensures retention the algae in the 

water.  

The pools are shallow because the algae must be 

exposed to sufficient amounts of sunlight (the amount 

of light decreases with depth). Pools are constantly 

working, which means that water and food are 

constantly brought into the pool in front of the rotor, 

while water containing algae collects behind the wheel 

after they pass through the whole path (Fig. 1). It is 

required a system of collection of algae that contain the 

proper amount of oil [7]. 

Productivity is measured in biomass produced per 

day and per unit of available surface. To meet optimum 

productivity, is required a very large area. Considering 
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Fig. 1  Principle of operation of open systems [7]. 
 

large areas being necessary for production, these 

systems are called farms (Fig. 2) [3].  

The concentration of CO2 in the atmosphere is 

0.04%, which is insufficient for the optimum 

development of algae. The main sources of CO2 are 

coal plants and other fossil fuels. Coal fired power 

plants emit up to 13% CO2. Thus, a high concentration 

of CO2 increases CO2 uptake in the pool. Algae farms 

are therefore trying to be built as close to the power 

plant to recycle waste CO2 into biodiesel. However, 

there are some problems related to the impossibility of 

introducing the flue gases at high concentrations, due 

to the presence of toxic compounds such as NOx and 

SOx. The use of water in production is minimal, 

because the system takes a cyclical process. All water 

remaining after drying biomass is returned back into 

the system. The water is only consumed in the process 

of photosynthesis and the production of certain 

products from algae. Depending on the location where 

the plant is located, the water can be used for cooling 

the entire system. It is desirable to use streams such as 

rivers, because they contain most or all of the 

ingredients that are necessary for the successful growth 

of algae [3].  

Cultivation of microalgae in open system is 

characterized with low density of algae, the need for 

temperature control and high evaporation. One of the 

biggest disadvantages is the possibility of 

contamination with other species of algae, which lead 

to no optimal production [8]. Open systems are 

interesting for large production microalgae because 

 
Fig. 2  Algae farm. 
 

they are technically less demanding than the closed 

system. However, the influence of the depth of the pool 

on the amount of light reaching the algae, water 

evaporation losses and diffusion of CO2 are some of the 

disadvantages of open systems [6].  

For the production, processing and combustion of 

petroleum diesel is necessary to 86 g/MJ, for the 

production of biodiesel through an open pond system, 

the carbon footprint is lowered to just 19 g/MJ. A 

greenhouse gas emission is much less by using 

microalgae for biodiesel production through open pond 

systems by more than 4 times [9]. 

Open systems have a lot of designs, depending on 

their size and geographical location. By conducted 

research was concluded that for the optimum 

production is necessary to create such a system where 

can be simultaneously produced biodiesel and biogas. 

The initial investment is slightly higher but after only 

3.6 years invested capital returns. Process of 

simultaneous production of biodiesel and biogas gets 

about 16 MJ/kg of algae. Production of only biogas 

gets about 14 MJ/kg of algae and the separately 

production of biodiesel only gives about 6.5 MJ/kg of 

algae. Biogas is much cheaper, but biodiesel has a 

higher market price and its production give a better 

conversion of biomass into fuel. At gas production 

30% of biomass is converted to CO2 [6]. 

The first step is the separation of sludge from 

wastewater. After that, the waste water is sent to the 

small photobioreactor where a particular type of algae 

is grown in order to achieve the required concentration 
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of algae for growing in open system. Then the waste 

water with the necessary nutrients for growing algae is 

drained in shallow open pool and added waste CO2 

from industrial processes. After growing, the algae are 

collected in several steps. These are flocculation 

(creating larger oil droplet) and pressing (extraction of 

oil from algae and a recovery of about 4%) [7]. Open 

pond system is achieved growth 12-40 g/m2/day, 

depending on whether the size of the pool using 720 

hectares or 220 hectares. 

2.2 A Closed System 

Photobioreactors are used as closed systems, which 

are the most common form of tubes. Their diameter is 

about 10 inches in order to enter into more light. The 

idea is that the gases emitted by factories, power plants 

and other plants collect and with the addition of water 

inject into the photobioreactors (Fig. 3).  

Pump brings media into photobioreactor, where it is 

mixed with micro algae, exposed to the light, and then 

returned to the tank. Part of microalgae is collected 

after passing through the tube, which makes this 

system continued. The photobioreactors reduces NOX 

to 86% and 40% of CO2 emissions from smokestacks. 

In closed photobioreactors, specific algal species 

can grow, which increases productivity. Compared to 

open pond photobioreactor closed systems have 13 

times better yield, and collecting is a cheaper because 

the concentration of biomass is 30 times higher [7]. 

Using photobioreactor has several advantages:  
 

 
Fig. 3  Photobioreactor. 

 

Using photobioreactor has several advantages: 

 Preventing or minimizing 

contamination—allowing cultivation of only one 

species of microalgae; 

 Providing better control of biological 

conditions—pH, light intensity, carbon dioxide, 

temperature; 

 Preventing evaporation of water; 

 Less loss of carbon dioxide; 

 Allowing a higher concentration of cells; 

 Allowing the production of complex cells in 

certain conditions. 

Advantages over open systems are in achieving 

higher densities of algae, higher productivity can 

reduce pollution and capture direct and diffuse light 

and are not subject to contamination by air. 

However, closed systems have higher capital and 

operating costs. CO2 should be drawn; otherwise it 

leads to starvation of algae and increasing pH. Current 

technological progress reducing capital and operating 

costs which makes them more and more attractive as a 

commercially viable system [8]. Engineers are trying to 

increase the surface of photobioreactor and thus 

increase the amount of biomass produced, which would 

reduce the overall cost [10]. Photobioreactor has 

several limiting factors: 

 Cooling; 

 Mixing; 

 Controlling of the accumulation of oxygen. 

During the process of photosynthesis is coming up to 

the formation of oxygen. In an open pond system, it is 

not a problem because oxygen goes to the atmosphere. 

When the photobioreactor rises in oxygen levels, 

comes to microalgae poisoning. Therefore, the content 

of photobioreactor is drained after a certain time in the 

vent zone, where microalgae are mixed with air in 

order to free oxygen. Cooling of bioreactor during the 

day is very important due to the strong light can cause 

an increase in temperature, but also it is important to 

regulate the temperature at night. This requires a heat 
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exchanger which is placed in a photobioreactor or in a 

venting chamber. 

Therefore, these systems are expensive to build and 

operate than open systems. Currently is developing a 

system of pipes with obstructions that restrict the flow 

of water and algae in a way to create vortices. This 

ensures constant mixing of algae and consumes only 

4% of the energy in conventional tubular reactors [9]. 

For greater efficiency it is needed a system for control 

and rotating photobioreactor in order to more expose 

algae to sunlight. 

One of the disadvantages is the capture of 

microalgae for pipe which prevents the penetration of 

light into the system. Cultivation of algae in 

photobioreactors is resulting of carbon footprint equal 

to the quantity of fuel of 320 g/MJ. Production losses 

due to friction are very large and produced biodiesel 

has a higher carbon footprint than fossil fuels (86 g/MJ) 

[9]. Strong light leads to reduced efficiency and 

biomass production decline due to phenomenon known 

as photo inhibition. Eliminating photo inhibition 

greatly improves the productivity of microalgae, and 

thus care must be taken on the strength and duration of 

lighting. The intensity of light that is necessary for the 

growth of microalgae is about 200 μE/m
-2/s-1. The 

intensity of light in the middle of the day in the area 

around the equator is about 2.000 μE/m
-2/s-1 while the 

growth rate of biomass is much smaller [7]. Strong 

light can be used in a way that microalgae are 

periodically exposed to light. Microalgae are 

illuminated using LED lamps in certain time intervals, 

thus increasing efficiency. The efficiency depends on 

the light intensity and the time that passes between the 

illuminations. For strong light and a longer interval 

without light efficiency is higher than for lower light 

with a shorter interval without light. 

2.3 Open-Closed System 

Algal species selected for cultivation and production 

of biofuels in a large open-closed photobioreactor (Fig. 

4) is Nannochloropsis, because it establishes the lipid 

content of 50%, the average growth of between 25 

g/m-2/d-1 [8]. 

 
Fig. 4  Photobioreactor submerged in water [8]. 
 

This type of photobioreactor has several advantages. 

Improved cooling is resulting in less energy 

expenditure. Microalgae immersed in water receive 

relatively more solar radiation due to the larger surface 

area and light absorption in water. Collection of algae 

is carried out every 160 hours, or when the mass of the 

lipid reaches the value of 3 g/L-1 [8]. 

3. Collection of Microalgae Technology 

One of the major problems is algae collection 

because algae are mixed with water. The first step is to 

separate the biomass. After that, techniques of 

collection are used, in order to increase the 

concentration of algae [6].  

There are several ways in which the collection of 

microalgae is performed: 

 Filtration; 

 Centrifugation; 

 Flotation; 

 Flocculation. 

3.1 Microalgae Filtration 

Medium consisting of microalgae and water is 

filtered through a vacuum force permeable membrane 

that collects biomass. Filtration is very efficient at low 

densities of microalgae, but is costly and 

time-consuming. The entire media must pass through a 
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filter, and at a commercial algae farm that is a very big 

amount. Filtration process must be continually 

monitored in order to prevent clogging of the filter. 

Biomass often needs to be removed from the filter to 

ensure adequate throughput. 

3.2 Centrifugation of Microalgae 

Collection of microalgae technology by 

centrifugation is very expensive because it makes up 

30% of the cost of the process [11]). Therefore, it is 

cost-effective only for large-scale production of algae 

in open pools [10]. Centrifuge device works on the 

principle of sedimentation, where the centripetal 

acceleration is used for uniform distribution of 

substances with higher and lower density. Although it 

is dependent on the species of algae and the type of 

machine used, method is quite rapid, effective and 

reliable but the rotor may damage the sensitive cells of 

algae. All particles with sedimentation above some 

limit value will be collected [6]. 

3.3 Flocculation and Flotation of Microalgae 

The main disadvantage of mechanical separation of 

microalgae is very slow separation of oil particles from 

the water. This defect is largely handled by the 

combined chemical-mechanical separator with 

flocculation and flotation, and the total cost is reduced. 

Flotation uses air to rise to the surface of the algae 

medium in which they are located. Air is mixed with 

algae by compressor, and then sends the resulting blend 

in the pressure chamber, where the air in form of 

bubbles, under the influence of adhesion, binds to the 

algae cells to raise them to the surface [10]. Due to the 

fact that algal cell size is potentially problematic when 

harvesting, methods of flocculation (thickening adding 

chemicals) can be used to aggregate microalgal cells in 

order to make filtration or centrifugal recovery more 

effective. 

Exact composition of chemicals must be used, 

otherwise the algae can pollute. Adding organic 

substances containing carbon, such as acetate, glucose 

and glycerine, improves flocculation process and 

increases the efficiency of recovery of algae. 

Flocculation chemicals most commonly are based on 

iron and aluminium salts, or polyelectrolyte. 

4. Technologies of Oil Separation from Biomass 

After harvesting algae, follow processing steps that 

often include dismantling and drying of the algae and 

extraction. Special care should be taken when selecting 

the methods used for drying and extraction because 

algae contains many other products aside from oils that 

can be considered valuable. These products can be used 

in a variety of different industries such as 

pharmaceuticals or even other fuels.  

Drying the biomass after it has been harvested is a 

vital process step, partially because it carries a large 

fraction of the cost of processing algae [12].  

Efforts to reduce costs and simplify the processing of 

algal biomass into biofuels have led to the study of the 

direct conversion of dry or even wet algal biomass into 

biodiesel. Studies have shown that algae lipids can be 

transesterificated at the production site by adding a 

reagent to the dry algal biomass. Getting oil from algae 

is not simply because the internal pressure in the micro 

algae can be up to 20 bar. Structure, cell walls and 

membranes are as strong as reinforced concrete. To 

select the appropriate method must be taken into 

account cost, ease and speed of the oil separation [10].  

Extraction of materials from the dried biomass can 

either be done mechanically, chemically, or through 

some combination of the two. Mechanical methods of 

extraction are chosen in most cases to avoid 

contamination of products that might occur through 

chemical extraction. 

Most effective physical method to open microalgae 

cells is to use a mill. The mill has chipped glass and 

steel or ceramic beads of approximately 0.5 millimetres 

in diameter, which mixes motorized shaft which carries 

several discs. 

Another physical method is using presses. There are 

several performances of presses, for example, screw, 
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cylindrical, depending on the type of algae. The amount 

of oil that is collected from algae the cells depends on 

the pressure that is used, the time allowed for oil 

extraction at the maximum pressure and temperature or 

oil viscosity. Screw presses provide a small amount of 

extracted oil, from 3% to 4% at great expense. Because 

of that this method is not applied [13].  

Extract oil from microalgae using a solvent, hexane 

gas, efficiency is up to 70%. The disadvantage is that 

the solvent must be distilled prior to use, and can 

contaminate oil. Therefore avoid its use. The 

aforementioned problem is solved by using biodiesel 

produced as a solvent. This avoids the need for 

distillation, and biodiesel can be contained in the oil 

while it undergoes the process of transesterification. 

This production saves energy and solves the problem of 

pollution of biodiesel. 

Cavitation is a method that uses difference of 

pressure to achieve cavitation collisions. Collisions 

cause waves leading to rupture cell algae membranes. 

There are two types of cavitation: ultrasonic cavitation 

and hydrodynamic cavitation. Ultrasound cavitation 

uses sound to create an oscillating pressure and 

cavitation collisions. Hydrodynamic cavitation is 

achieved by pressure drop on certain parts. Method of 

cavitation was found to be the best method for the 

separation of oil from biomass. Most effectively breaks 

algae cell membranes, and are not used solvents which 

reduce costs. Hydrodynamic cavitation is better, safer 

and uses less energy than ultrasonic cavitation and can 

handle greater amounts of biomass at a time [13]. 

5. Products Obtained from Algae 

Algae contain three essential ingredients: 

carbohydrates, proteins, natural oils. These are the key 

ingredients to obtain biodiesel, bioethanol, hydrogen 

and methane [14]. The production of bioethanol is so 

performed that the separated biomass is decomposed, 

and then undergo the process of fermentation with the 

addition of yeast, after which bioethanol is extracted. 

Hydrogen and methane are produced in bioreactors. 

Hydrogen can easily be converted to electricity. Algae 

generate methane production from 200.000 to 400.000 

m3/ha per year. The remains of algae cells after the 

production of biofuels can be used as animal feed, and 

as they contain a balanced amount of nitrogen and 

phosphorus, are used as organic fertilizer. 

5.1 Biodiesel 

The basis of natural oil derived from microalgae is in 

TAG (Tri-Acyl-glycols) form, which is a real form of 

oil for biodiesel production. In the production of 

biodiesel, oil is converted into methyl esters of fatty 

acids and this process is called transesterification or 

alcoholysis. It takes about 45 kg of oil (algae may 

contain in their total mass, about 55% of oil) to react 

with 4.5 kg of a short chain alcohol methanol or 

ethanol, and the presence of catalyst (acidic, alkaline, 

or enzymatic catalysis) to produce 45 kg of biodiesel. 

One kg of glycerine remains as a by-product of the 

process of creating biodiesel, which can be used to 

produce soap or similar products. The advantage of 

methanol to ethanol is its lower toxicity and favourable 

impact on the environment, and higher heating value of 

the biodiesel produced. However, the process of 

ethanol is an energy more demanding due to reaction 

conditions and the subsequent separation of esters from 

glycerol, so that in the vast majority of commercial 

processes is used methanol. 

Theoretically, methanol transesterification process 

can be carried out without any catalyst, provided that 

the reaction temperature and pressure are high enough. 

Advantages of the process without catalyst is obtained 

high purity esters and glycerol as a by-product, but 

significant disadvantages are low efficiency of process, 

long and much harsher reaction conditions. 

Advantage of acid catalyst is insensitive to free fatty 

acids, and therefore does not require pre-treatment 

stage, but the reaction rate is very small. 

Alkaline catalysts are commonly used for the 

production of biodiesel. The advantages are that they 

allow mild reaction conditions with a high degree of 
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conversion, and also the relatively short residence time. 

The main disadvantage is the sensitivity to free fatty 

acids and susceptibility to saponification reaction. 

Enzymatic catalysts (enzymes lipases from various 

microorganisms) represent an interesting alternative to 

basic catalysts, but the sensitivity to changes in 

reaction conditions and the presence of certain 

impurities, and the complexity of the process, prevent 

their wider use.  

By reaction of TAG and simple alcohol we get alkyl 

ester known as biodiesel. Biodiesel acts as regular 

diesel, but has lower emissions. Biodiesel has several 

advantages that are relevant to the environment, and it 

is high biodegradability and lower emission of toxic 

gases and carcinogens [3]. It also has a favourable 

impact on the operation of the diesel engine. Biodiesel 

burns more efficiently and produces less soot and 

sludge. Biodiesel has excellent lubrication properties 

due to small amounts of glycerine. 

6. Cost Benefit Analysis 

The costs of producing algae for biofuels vary a lot 

from study to study making it economically feasible or 

impossible to be competitive. The cost for producing 

one liter of oil can range from US$ 0.43 to 24.60 

depending on the study, making it difficult to forecast 

prices in the near future [15]. 

According to Davis analyzes the current prices of 

biodiesel from algae is not competitive in the market 

(Fig. 5).  

Currently the production of biodiesel from algae is 

under development and technological improvement 

[7]. For now working on automating the production 

system in order to reduce labour costs. An important 

factor is that everybody talk that the future is electric 

cars, but these new engines should be improved as the 

charging mode, while with biofuel derived from algae 

absolutely nothing changes, after production it can be 

readily used in diesel engines. 

It is foreseen that the price of fossil fuels will 

certainly grow, and if technological progress in 

production of biodiesel from algae continue, it is 

possible that cost of biodiesel in the near future 

compete with conventional diesel (Fig. 6). 

 
Fig. 5  Minimum selling price required to achieve 10% rate 
of return for algal TAG and diesel production (OP = open 
ponds, PBR = photobioreactors) [16]. 
 

 
Fig. 6  Future potential for cost reduction [17]. 
 

With the production of many products in algae 

cultivation, technical efficiency can arise in the joint 

production of two or more products. If the cost of 

producing two products by one firm is less than the cost 

of producing the same two products by two firms, the 

production process exhibits economies of scope. 

7. Why Use Microalgae 

Contrasting to other sources of feedstock for 

producing biofuels, algae-based biofuels have several 

advantages. These advantages comprise 

 Capability of producing oil during all year long, 
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therefore the oil productivity of microalgae is greater 

compared to the most efficient crops; 

 Oil yields are much higher than those of other 

sources, such as soy or coconut. While hectares of corn 

gives about 2500 litres of ethanol per year, soybean 

hectares gives about 500 gallons of biodiesel, palm 

about 6000 litres of oil per year, hectares of algae in 

theory can give up to 100,000 gallons of biofuel per 

year.  

 Producing in blackish water and on not arable 

land; not affecting food supply or the use of soil for 

other purposes; 

 Possessing a fast growing potential and several 

species have 20 to 50% of oil content by weight of dry 

biomass [18]; 

 Production of microalgae biomass can fix carbon 

dioxide (1 kg of algal biomass fixes roughly 1,83 kg of 

CO2) [18]; 

 Nutrients for its cultivation (nitrogen and 

phosphorous, mainly) can be obtained from sewage; 

therefore, there is a possibility to assist the municipal 

wastewater treatment; 

 Growing algae do not require the use of herbicides 

or pesticides [19]; 

 The resulting biofuel is completely biodegradable 

and do not contain harmful substances such as sulphur; 

 Algal biomass can also be used for the production 

of animal feed, bioethanol or methane. The free fatty 

acids that are formed from the hydrolysis of 

triacylglycerides can be used in the cosmetic and 

pharmaceutical industries. The glycerol can be used for 

the synthesis of chemicals or as a carbon source for 

microorganisms. 

8. Conclusions 

Algae technology is unique in its ability to produce a 

useful product from waste CO2. Algae extend usable 

energy we get from coal combustion and reduce carbon 

emissions by recycling waste CO2 from power plants to 

clean fuel, biodiesel. 

Microalgae grow even though the water is not of 

sufficient quality for drinking or if it contains high 

levels of salt. Require no irrigation, and all the 

necessary ingredients for growth are taken from the 

water. This means that the cultivation of microalgae 

does not make further demands on the water supply. 

Property that algae can grow in salt water allows 

farming in certain parts of the country in which cannot 

grow any other crops. Growing algae in areas that are 

not suitable for food production, higher quality land 

and water for food production remains. 

Algae reduce NOx day and night regardless of the 

situation with the light. Production of biodiesel from 

algae, due to their much higher productivity is 

performed in a closed system, i.e., photobioreactor. 

Photobioreactors provide controlled conditions which 

can adapt the demands of high producing of microalgae 

to ensure continuous production throughout the year. 

Further research must be conducted on contamination 

prevention into open air production configurations.  

Past production of biodiesel from algae has shown 

possible potential. Fossil fuel prices over the past 10 

years have increased twice, which gives a chance for 

other alternative fuels. But for now, biodiesel derived 

from algae cost cannot compete with conventional 

diesel. With further technological improvements in the 

production process, the price of biodiesel would be 

more acceptable. 

To make large-scale production of algae become 

livable, also research into the basic biology of 

microalgae, species selection, genetic manipulation, 

and the metabolic switch for carbon sequestration is 

necessary. 
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