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  Low indoor air quality is an increasingly important problem due to the spread of urbanization. Because people spend most of 

their time inside, poor indoor air quality causes serious human health issues, resulting in significant economic losses. In this 

work, the current state of affairs is presented and analyzed, focusing on the current problems and the available solutions to 

improve the quality of indoor air, and the use of nature-based solutions. Air pollution is one of the biggest threats for the 

environment and affects everyone: humans, animals, crops, cities, forests, aquatic ecosystems. Air pollution is caused by the 

presence in the atmosphere of toxic substances, mainly produced by human activities, even though sometimes it can result from 

natural phenomena such as volcanic eruptions, dust storms and wildfires, also depleting the air quality. Various primary and 

secondary air pollutants are the reasons behind it which are formed by various stimuli. To overcome the threats various control 

technologies like cyclonic separation, various scrubbers, hydrodynamic separator etc were used. One more method bio-filtration 

is used which uses living micro or macro organisms to biodegrade waste or harmful constituents. Air pollutants can be removed 

by the process of bio filtration. Aim of the research paper is to use algae in air pollution control technique and determine its 

efficiency when coconut fibres were used as filter bed. Hydrogen sulphide was prepared by Kipp’s apparatus. Filter bed of coconut 

coir was designed. Known concentration of hydrogen sulphide was passed through filter bed and concentration of passed air was 

measured by iodometric method. The collected algae were spread in filter bed. The known concentration of hydrogen sulphide was 

then passed through this filter bed consisting algae and passed air’s final concentration was again determined. As photosynthetic 

organisms, algae convert water and CO2 into organic matter without excess energy and are an alternative source of bioenergy 

production and pollution reduction. 
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1. INTRODUCTION 

1. BACKGROUND OF THE STUDY 

Air pollution is caused when harmful substances are 

introduced into the earth’s atmosphere. It may also cause 

harm to other living organisms such as animals and food 

crops and may also damage the natural or built 

environment. Human activity and natural processes can 

both generate air pollution. Here a biological method is 

being used to remove the pollutants present in the air. 

Algae such as spirulina which is capable of reducing the 

carbon-di-oxide (CO2), nitrogen oxide (NOX) and sulfur 

oxide (SOX) in the polluted air and generating oxygen. 

The equipment comprises of the culture tank filled with 

the culture fluid including algae and air supply unit. By 

radiating the light throughout the equipment using 

sunlight during the morning and fluorescent lamps 
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during night in the presence of carbon-di-oxide (CO2) 

photosynthesis will occur, where the conversion of the 

carbon di oxide occurs which results in the oxygen 

production. In addition to it algae utilizes nitrogen oxide 

(NOX) and sulfur oxide (SOX) as nutrients during the 

photosynthesis. As a result the polluted air which is 

passed through the equipment generates the purified air, 

which has high concentration of oxygen. 

Air pollution occurs when harmful substances are 

introduced into the earth’s atmosphere. It may cause 

diseases, allergies or death in humans. It may also cause 

harm to other living organisms such as animals and food 

crops and may also damage the natural or built 

environment. Human activity and natural processes can 

both generate air pollution. At the global level, the rapid 

growth in motor vehicle activity has serious energy 

security and climate change implications. The transport 

sector already consumes nearly half of the world’s oil. 

But in urban areas – both developing and developed 

countries, it is predominately mobile or vehicular 

pollution that contributes to air quality problem. The 

sources of pollutants includes emissions from the 

combustion of fossil fuels in motor vehicles and for 

industrial processes, energy production, domestic 

cooking and heating, and high dust levels due to local 

construction, smoking, unpaved roads, sweeping, hotels, 

restaurants and long-range transport. By this the quality 

of air has become so poor that, Nagpur is the result of 

both high emissions from the vehicles and unfavorable 

conditions. 

Algae is highly beneficial in terms of its general usage 

as well as environmental applications. The days are not 

far away when we will live in buildings that will be 

beautifully enclosed in photosynthetic membranes and 

vertical gardens, harvesting solar energy, producing 

bioproducts and food for city dwellers. Imagine algae 

systems that recycles waste into fuel, animal food and 

bio-fertilizers. Algae encompasses a large and varied 

group of autotrophic, photosynthetic organisms most of 

which have a very simple structure. They occur as 

single-cells, multi-cells or also as giant kelps. They are 

considered simple, as most do not have the same types 

of cells as found in land plants with the most complex 

being seaweed. Algae are made up of eukaryotic 

organisms and have a nucleus within a membrane and 

plastids enclosed in one or more membranes. 

 

Key Environmental Applications of Algae- 

 

1. Algae as a Biofuel 

A number of government agencies and companies are 

funding efforts to minimize operating and capital costs 

and make algae fuel production commercially viable. 

Attempts are being made to cultivate algae into large 

amounts for making bioethanol, biodiesel, biogasoline, 

biobutanol, biomethanol and other biofuels. 

Benefits of algal fuels are: 

 They can be cultivated with minimal impact on fresh 

water resources 

 Can be produced using waste and ocean water 

 Are biodegradable and harmless to the environment 

even if spilled 

 

2. Algae for Wastewater Treatment 

The use of algae for wastewater treatment is more 

advantageous than conventional wastewater treatments. 

Some of the key benefits are: 

 Economical – It is a cost-effective technique for the 

removal of phosphorus, nitrogen and pathogens 

when compared to sludge processes and other 

secondary treatment procedures. 

 Low Energy Requirements – Conventional 

wastewater treatment processes involve aeration, 

which is energy intensive whereas, algae-based 

wastewater treatments produce oxygen that is needed 

for aerobic bacteria. Algae offers an efficient way for 

nutrient consumption and provide aerobic bacteria 

with oxygen through photosynthesis. 

 Reductions in Sludge Formation – In traditional 

wastewater treatment facilities, the sludge obtained 

contains hazardous solid waste that finally finds its 

way to landfills. However, in algal wastewater 

treatment facilities, the resulting sludge with algal 

biomass has a large amount of energy that can be 

processed further to make fertilizers or biofuels. Algal 

technology does not use chemicals and the whole 

effluent treatment procedure is simple and results in 

minimum sludge formation. 

 GHG Emission Reduction – According to the US EPA, 

conventional wastewater plants contribute 

significantly to greenhouse gases. Algae-based 

wastewater treatments release carbon dioxide but the 

consumption by algae is greater than what is released, 

making the whole system carbon negative. 
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 Production of Useful Algal Biomass – The algae 

biomass obtained is a source of biodiesel. 

  

3. Photobioreactor or Algae Bioreactor 

A photobioreactor or an algae bioreactor is used to 

cultivate algae to produce biomass or fix carbon dioxide 

emissions. Algae bioreactors are used for the production 

of fuels such as bioethanol and biodiesel for the reduction 

of pollutants such as CO2 and NOx in flue gases emitted 

from power plants. These photoreactors are based on the 

photosynthetic reaction performed by algae containing 

chlorophyll. With the help of sunlight and dissolved 

carbon dioxide, CO2 is made accessible by dispersing it 

into the reactor. 

 

4. Other Eco-friendly Applications 

Other major environmental applications of algae are: 

 Algae can be used for trapping fertilizers present in 

farm runoff. After harvesting they can be used as 

fertilizer. 

 Since algae can grow in harsh conditions and do not 

require many nutrients they are cultivated in places 

that are not suitable for agricultural purposes 

therefore, they do not compete for arable land as 

well as use wastewater, not freshwater. 

 Unlike row crops, algae does not depend on specific 

seasons. Algae can thrive wherever there are warm 

temperatures and plenty of sunlight. 

 Algae is grown in seawater as well as in desert 

ponds. Algae can also grow in waste water and 

water containing phosphates, nitrates and other 

contaminants. 

 Since algae is carbon neutral, it can help the 

environment by taking CO2 from the air. Algae 

farms can be located near carbon producing 

refineries or power plants. 

 

5. Other Applications of Algae 

Algae are used in a number of other applications that are 

enumerated below: 

 Algae can be cultivated for hydrogen generation. In 

1939, German researcher, Hans Griffon discovered 

that the algae, Chlamydomonas reinhardtii, could be 

switched from oxygen to hydrogen production. 

 Algae is a complete protein containing important 

amino acids that are involved in metabolic processes 

such as enzyme and energy production. It has large 

amounts of complex and simple carbohydrates that 

provide the body with an additional fuel source. 

Specifically speaking, sulfated complex carbohydrates 

improve the regulatory response of the immune 

system. It also contains Omega 3 and Omega 6. 

 Chondrus crispus or "carrageen"is a good stabilizer in 

milk products and reacts with casein, a milk protein 

that alginates in lotions and can be absorbed through 

the skin. 

 Can be used as soil conditioners, fertilizers and as a 

livestock feed source. Since a number of species are 

microscopic and aquatic they are placed in ponds or 

clear tanks and harvested for the treatment of 

effluents pumped through ponds. 

 Algae can also be used as sugar. Algae produce 

natural pigments that can be used instead of coloring 

agents and chemical dyes. 

 Currently manufactured paper products are not easily 

recycled due to the chemical inks used. According to 

recyclers, algae inks are very easy to break down. 

 The food sector is also attempting to replace the 

coloring agents presently used with coloring obtained 

from algal pigments. 

 Algae can be used for medicine manufacture, sewage 

treatment and cosmetic manufacture. 

 A green algae species grown in water tanks and 

exposed to sunlight and heat becomes bright red in 

color. This can be harvested and used as a natural 

pigment for foods such as Salmon. 

 

1.2 OBJECTIVE OF THE STUDY 

The objective of the present study is to design the coconut 

filter bed in treating hydrogen sulphide gas. Also, to treat 

hydrogen sulphide gas by coconut fibre bed with wild 

algae. 

 

2. LITERATURE REVIEW 

In this section the literature meeting the goal of study 

i.e. application of algae in air pollution control technique 

is reviewed. Algae create more than 70% of oxygen by 

photosynthesis. Algae seem to have the capacity to ingest 

carbon dioxide, nitrogen dioxide and sulphur dioxide. 

Moreover carbon dioxide escalates their growth to 

further extent. Algae have more photosynthetic efficiency 

than plants and herbs so they are more able to catch 

carbon dioxide. Various plants discharges high rate of 

carbon dioxide like coal terminated plants. In this cases if 
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we can incorporate algae in filtration media than we will 

be in side of benefit. 

An overview of biological process and their potential 

for CO2 capture –  

Photosynthesis process involves the conversion of solar 

energy into chemical by plants and organisms to power 

their activities. Carbohydrates molecules including sugar 

which is being synthesized by CO2 and water would 

then store this chemical energy. Microalgae and 

cyanobacteria with high growth rates are identified as 

microorganisms with carbon fixation rates higher than 

those of terrestrial plants. Around 87 percent of human 

produced CO2 emissions come from the burning fossil 

fuels such has coal, natural gas and oil (43% of CO2 

emissions from fuel burning is related to coal while 

36%produced by oil and 20% from natural gas). High 

CO2 emissions has been extensively investigated and 

effective treatment techniques to remove high CO2 

emission into the atmosphere was considered. CO2 

capture methods can be divided into five categories 

namely, chemical, physical, biological, physiochemical 

and combinational techniques. Wet scrubbers, active 

carbon adsorption, raceway ponds and photo bioreactor 

were the most efficient among all methods of CO2 

treatments. (Goli 2016) 

CO2, NOx, SOx removal from flue gases via micro 

algae cultivation –  

Flue gas refers to the gas emitting from the combustion 

processes, and it contains CO2, NOx, SOx and other 

potentially hazardous compounds. Due to the increasing 

concerns of CO2 emissions and environmental pollution, 

the cleaning process of flue gas has attracted much 

attention. Using microalgae to clean up flue gas via 

photosynthesis is considered a promising CO2 mitigation 

process for flue gas. However, the impurities in the flue 

gas may inhibit micro algal growth, leading to a lower 

microalgae-based CO2 fixation rate. The inhibition effects 

of SOx that contribute to the low pH could be alleviated 

by maintaining a stable pH level, while NOx can be 

utilized as a nitrogen source to promote microalgae 

growth when it dissolves and is oxidized in the culture 

medium. The yielded micro algal biomass from fixing 

flue gas CO2 and utilizing NOx and SOx as nutrients 

would become suitable feedstock to produce biofuels and 

bio-based chemicals. In addition to the removal of SOx, 

NOx and CO2, using microalgae to remove heavy metals 

from flue gas is also quite attractive. In conclusion, the 

use of microalgae for simultaneous removal of CO2, SOx 

and NOx from flue gas is an environmentally benign 

process and represents an ideal platform for CO2 

reutilization. (Hong-Wei Yen 2015) 

Growth performance and biochemical analysis of the 

genus Spirulina under different physical and chemical 

environmental factors –  

Spirulina is useful to man in many aspects of life 

including health, food and cosmetics. Spirulina can have 

high mass production by varying a set of physical and 

chemical parameters. Namely pH levels, Mg2+ ion 

concentration, nitrogen, phosphorous and carbon 

sources; salinity and different growing media. 

Temperature, light intensity, and light/dark cycle. After 

the study on spirulina it is found that various nutrients 

components has various functions in the growth of 

spirulina. It is found that the nitrogen effects the 

accumulation of the lipids in the micro algae. Phosphate 

plays an important role in the metabolic process whereas 

magnesium added hydrolyze the water to generate 

hydroxide to increase the pH levels. Carbon is the main 

nutrient for spirulina. It is usually made up of 50% of 

carbon component. pH is one of the main factors 

influencing the growth of the spirulina. CO2 in the 

culture is consumed by the microalgae during 

photosynthesis, thereby increasing the pH of the 

medium. Therefore, substances like hydrochloric acid 

and acetic acid have to be added to control the pH to stop 

it from increasing beyond the tolerance of the microalgae. 

(Dorothy Kemuma Nyabuto 2015) 

Environmental Regulations, Air and Water Pollution, 

and Infant Mortality in India- 

This paper takes advantage of an extensive and growing 

network of environmental monitoring stations across 

India. Starting in 1987, India’s Central Pollution Control 

Board (CPCB) began compiling readings of NO2, SO2, 

and PM. The data were collected as a part of the National 

Air Quality Monitoring Program, which was established 

by the CPCB to identify, assess, and prioritize the 

pollution control needs in different areas, as well as to aid 

in the identification and regulation of potential hazards 

and pollution sources.10 Individual State Pollution 

Control Boards (SPCBs) are responsible for collecting the 

pollution readings and providing them to the CPCB for 

checking, compilation, and analysis. The air quality data 

are collected from a combination of CPCB online and 

print materials for the years 1987-2007. The full dataset 
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includes 572 air pollution monitors in 140 cities. Many of 

these monitors operate for just a subset of the sample, 

and for most cities data is not available for all years. In 

the earliest year (1987), the functioning monitors cover 20 

cities, while 125 cities are monitored by 2007. On average, 

there are 2.3 monitors per city, with 78 percent of cities 

possessing data from more than one monitor in a given 

year. CPCB as a general indicator of pollution, receiving 

key contributions from “fossil fuel burning, industrial 

processes and vehicular exhaust”. SO2 emissions, on the 

other hand, are predominantly a by-product of thermal 

power generation; globally, 80 percent of sulfur 

emissions in 1990 were attributable to fossil fuel use. NO2 

is viewed by the CPCB as an indicator of vehicular 

pollution, though it is produced in almost all combustion 

reactions. (Michael Greenstone 2013) 

System for purifying a polluted air using algae- 

In recent years, air pollution caused by exhausts from 

thermal power plants, automobiles and on is becoming 

serious in every country of the World. The exhausts 

usually contain poisonous gas components to the human 

body, for example, sulfur dioxide (S02), nitrogen oxide 

(NO,) and carbon monoxide (CO). In particular, nitrogen 

oxide is very poisonous to the human body, and gives a 

bad influence to nasal cavity, throat, trachea, bronchiole, 

alveolus, and blood vessels. In addition, it is known that 

nitrogen oxide gas induces a photochemical smog under 

a Weather condition. Since the nitrogen oxide gas has a 

relatively large specific gravity, it is said that the air 

pollution is more serious in the underground shopping 

centre or subway station. The primary objective is to 

provide a system for purifying a polluted air by using 

algae, which is capable of reducing carbon dioxide (CO2), 

nitrogen oxide (NOx) and/or sulfur oxide (SOx) from the 

polluted air and generating oxygen. That is, this system 

comprises a culture tank filled with a culture fluid 

including the algae, an air supply unit for forcing the 

polluted air into the culture fluid to dissolve carbon 

dioxide and nitrogen oxide and/or sulfur oxide in the 

culture fluid, and a lighting unit for radiating a light to 

the culture fluid. By radiating the light to the culture 

fluid in the presence of carbon dioxide, photosynthesis of 

the algae is promoted to convert carbon dioxide to 

oxygen. In addition, the algae use the nitrogen oxide 

and/or sulfur oxide as a nutrient during the 

photosynthesis to generate a purified air, which is rich in 

oxygen. In the present system, it is possible to 

continuously perform the air purifying operation a 

Whole day by using the lighting unit. It is particularly 

preferred to use Spirulina as the algae. It is also preferred 

that the system comprises a unit for removing the algae 

having a predetermined size, e.g., 300 pm or more from 

the culture fluid. As the algae grow in the culture fluid, a 

light transmittance of the culture fluid becomes poor. As 

a result, the grown algae may prevent the photosynthesis 

of the algae. Therefore, it is preferred to intermittently 

remove the grown algae from the culture fluid by the 

removing unit. In case of using Spirulina as the algae, 

grown Spirulina harvested from the culture fluid can be 

used as foods or feeds. (Kodo 2000) 

 

Research Summary-1 

Studying the remarks by (Munoz et al, 2009) wastewater 

can be used as microalgae supplement and algal biomass 

could get the opportunity to be, soon, a budgetary and 

suitable material for specific removal of heavy metals 

from waste water. Vent gasses from various plants are 

culprit for creating more than 7% of the aggregate world 

CO2 generation mechanical fumes gasses contains up to 

15% CO2. 

 

Research Summary-2 

(Cheng et al. (2006)) concentrated on carbon dioxide 

expulsion from air by microalgae refined in a layer 

photograph bioreactor. He found that the photosynthetic 

CO2 obsession was unequivocally subject to the 

amassing of CO2 consistently gave amid the algal 

development. In light of study by Keiun Kodo, Yasumasa 

Kodo, Makoto Tsuruoka(1998) a system for cleansing a 

sullied air by using green growth development, for 

instance, Spirulina is fit for decreasing carbon dioxide 

(CO2), nitrogen oxide (NOx) and/or sulfur oxide (SOx) in 

the dirtied air and creating oxygen. That is, this structure 

includes a general public tank stacked with a general 

public fluid including the green development, an air 

supply unit for convincing the polluted air into the 

lifestyle fluid to separate carbon dioxide and nitrogen 

oxide and/or sulphur oxide in the lifestyle fluid, and a 

lighting unit for radiating a light to the lifestyle fluid. By 

exuding the light to the lifestyle fluid in the region of 

carbon dioxide, photosynthesis of the green development 

is raised to change over carbon dioxide into oxygen. 

Besides, the green development uses the nitrogen oxide 

and/or sulphur oxide as a supplement in the midst of the 
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photosynthesis. In this way, the present system can 

adequately refine the debased air to make a cleaner air, 

which is rich in oxygen. 

 

Research Summary-3 

Lazuardi Umar et al. (2015) Environmental problems 

including water and air pollution, over fertilization, 

insufficient wastewater treatment and even ecological 

disaster are receiving greater attention in the technical 

and scientific area. In this paper, a method for water 

quality monitoring using living green algae (Chlorella 

Kessleri) with the help of the intelligent mobile lab 

(IMOLA) is presented. This measurement used two 

IMOLA systems for measurement and reference 

simultaneously to verify changes due to pollution inside 

the measurement system. The IMOLA includes light 

emitting diodes to stimulate photosynthesis of the living 

algae immobilized on a biochip containing a dissolved 

oxygen microsensor. A fluid system is used to transport 

algae culture medium in a stop and go mode; 600s ON, 

300s OFF, while the oxygen concentration of the water 

probe is measured. When the pump stops, the increase in 

dissolved oxygen concentration due to photosynthesis is 

detected. In case of a pollutant being transported toward 

the algae, this can be detected by monitoring the 

photosynthetic activity. 

 

Research Summary-4 

Tinglin Huang et al. (2016) The physical control 

technologies mainly include the mixing–oxygenating 

technology, dilution and scour, sediment dredging, and 

coverage. The chemical control technologies mainly 

include phosphorus precipitation and passivation, 

restoration of acidified lakes or reservoirs, and sediment 

oxidation. The ecological control technologies mainly 

include bioremediation, phytoremediation, and 

biomanipulation remediation. By analysing and 

comparing the tested data, for water sources such as 

reservoirs, the mixing–oxygenating technology is more 

suitable for decreasing endogenous pollution and 

controlling eutrophication.  

 

Research Summary-5 

Yunes Panahi et al. (2018) Environmental contamination, 

principally caused by the toxic chemicals from human 

activities or industrial processes, includes air, water, and 

soil contamination. Therefore, the development of highly 

efficient methods for providing an appropriate 

environment is needed for the industrialized countries. 

Nanotechnology provides novel treatment approaches 

and creates new technologies with superior advantages 

compare to the conventional techniques. Through the 

present research, the recent developments in 

nanotechnology have been reviewed, and potential 

applications of nanomaterials for the removal of 

pollutants from air, water and wastewater have been 

discussed. 

 

Research Summary-6 

A. S. A. El-Eslamboly et al. (2019) This study was 

conducted during seasons 2016 and 2017 to control the 

root-knot nematode Meloidogyne incognita in cucumber, 

cultivated in infected soil, using some algal treatments 

under greenhouse conditions, at Kaha Farm, Qaluobia 

Governorate, Egypt. Six algal treatments were tested: two 

foliar applications of Spirulina and Amphora, two 

drenched soil applications of Spirulina and Amphora, 

two treatments using Spirulina, as spraying and 

drenching, and Amphora, as spraying and drenching, in 

addition to the Rugby nematicide (10% Ebufos , at the 

rate of 5 g/m2) and control. Rugby was applied by a soil 

prepared in its experimental units. After 15 days from 

transplanting, the algal extract treatments were applied 

twice monthly for 3 months. The same concentration 

(2 g/l) of both types of algae was applied in both foliar 

and drench treatments. The control was sprayed only by 

water. The results indicated that the soil drenched with 

Amphora or Spirulina extracts had significant increments 

in vegetative growth, yield, and fruit quality. In contrast, 

the control plants had the lowest values in all criteria. 

Amphora (sprayed with soil drenched) treatment gave 

2.5 and 2.69 folds the control in marketable yield in 2016 

and 2017 seasons, respectively. The combination of 

sprayed and soil drenched with Amphora was more 

effective in nematode’s control or in enhancing plant 

resistance for nematode as shown at most nematode 

parameters, especially the rate of nematode reproduction 

factor (RF), which reached 0.42 and 0.45 in both seasons, 

respectively. 

 

Research Summary-7 

Neda Jalilian et al. (2020) Microalgae are biological 

sources with an extensive range of biotechnological 

applications, e.g., for bioremediation of industrial and 
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municipal wastes. Microalgae are used to monitor 

environmental toxicants like pesticides, heavy metals, 

and pharmaceuticals and in the final stage of wastewater 

treatment when organic pollution should be removed. 

CO2 capturing is also important due to the 

environmental issues. Macro/microalgae cultures, 

depending on their growth stages and life cycles, have 

great potential for CO2 fixation. They are a dominant 

group of microorganisms for biological treatments with 

regards to their substantial biosorption ability to 

deactivate toxic heavy metals. Actual carbon bio-fixation 

can be employed in the direction of environmental 

sustainability and economic facility. Besides, algae are 

sustainable feedstock to produce a wide range of biofuels 

by applying thermochemical or biological conversion 

methods. 

 

3. PROPOSED METHODOLOGY 

3.1 SAMPLING COLLECTION 

1. Wild Algae: 

 Collection of algae: plastic bottle can be taken which 

was first de-chlorinated. Using the bottle algae was 

collected along with water. Algae were allowed to 

settle down when left overnight.  

 The flasks petridishes all which is to be used when 

working with algae were sterilised using autoclave at 

121oC for 15 min at 15 psi. And were allowed to cool 

(Atlas, 2010)  

 The collected algae was sterilised too. And antifungal 

was then added about 1gm.  

 The collected algae can be further divided to 

number of algal broths were nutrients can be 

provide for further growth of algae. The broth 

can be left for incubation in room temperature. 

 

 

Fig.3.1: algae collected in bottle 

2. Coconut Fibre: 

Coconut fibre is collected. The fibre (10-15cm) is given a 

proper shape when compressed. 

 
Fig.3.2: Collection of Coconut Fibre 

 

3.2 METHODOLOGY 

1. Production of Hydrogen sulphide: 

 Ferroussulphate is  put in middle chamber.2NH2SO4 is 

used.To make 2NH2SO427.17 ml of pure H2SO4 is 

diluted to500ml. 

 Stop cock is put in open condition then acid from 

bottom chamber which have travelled from top 

chamber goes to middle chamber and react with in 

and H2S is generated 

 And then stop cock is put in closed condition 

which creates pressure and stops there action. 

And no longer is H2S produced. 

 

Fig.3.3: Kipp’sapparatus 
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2. Determination of concentration of pollutant H2S 

 Flasks containing 30ml absorber i.e.cadmium 

chloride solution were taken 

 H2s was passed through these absorber 

 Sample was titrated with excess of potassium iodine 

solution. Reading is noted as A when yellow colour 

is achievd.End point is checked by HCl. 

 After 10min it was back titrated with 0.025N sodium 

thio sulphate solution.colour disappeared and 

starch solution is used as indicator. 

 Observations were noted in table 3. 

 Hydrogen sulphide concentration is measured by 

equation. 1 

[1]H2S 

 

 

Where; 

A=Volume of iodine solutionB=Normality of iodine 

solutionC=volume ofsample taken 

 

3. Pollutant removal by filterbed with algae 

 Filterbed which is wetted with nutrient is taken in 

laminar air flow chamber 

 There freshly collected algae is placed in filterbed. 

 H2S is passed through the filter media i.e.flter bed 

with wild algae. 

 It was left for1hour. 

 Then the gas passed throughth is media is collected 

and passed through absorbing solution i.e.cadmium 

sulphate solution. 

 And iodometric method is followed to find the 

concentration of hydrogen sulphide passed through 

filter media. 

A. Pollutant removal efficiency calculation: 

Removal efficiency is found out by equation 2 = 

 

 

...........(2) 

 

 

 

 

4. OBSERVATIONS 

Table 4.1: Removal efficiency by only filter bed with 

out algae 

Filterbed Initialconcent

ration 

(ppm) 

Finalconcentr

ation 

(ppm) 

H2sremov

ed 

(ppm) 

Removal(%) 

1 24.81 10.33 14.48 58.36 

2 24.81 7.23 17.58 70.85 

3 24.81 10.33 14.48 58.36 

 

Removalefficiency=62.52% 

Table 4.2: Efficiency of filter bed with algae in removal 

of air pollutant H2S 

Filterbed InitialH2S 

concentration(

ppm) 

FinalH2S 

Concentration(

ppm) 

H2sremov

ed 

(ppm) 

Removal 

efficiency(%) 

 

1 

 

24.81 

 

8.26 

 

16.55 

 

66.71 

 

2 

 

24.81 

 

6.3 

 

18.51 

 

74.61 

 

Removal efficiency=70.66% 

 

5. RESULTS AND DISCUSSIONS 

From the above procedure initial concentration of 

hydrogen sulphide gas was found to be 24.81ppm which 

is exceeding the permissible limit prescribed by code of 

safety for hydrogen sulphide gas IS 15200-2002. After 

passing the hydrogen sulphide through filter bed of 

coconut fibre the final concentration of hydrogen 

sulphide was determined. The final concentration of 

hydrogen sulphide passed through 1
st  

filter bed of 

153.15 cm
2  

and thickness 0.5 cm was found to be 10.33 

ppm. And hydrogen sulphide passed through 2
nd  

filter 

bed of 45.83 cm
2 

and thickness 2.2 cm was 7.23 ppm.  The 

1
st  

filter bed of coconut fibre was 12.5% less efficient 

than 2
nd  

filter bed in removing hydrogen sulphide gas.  

In average filter bed of coconut fibre was 62.52% efficient 

in removing hydrogen sulphide gas. The 1
st  

and 2
nd 

bed 

with algae removed 16.55 ppm and 18.51 ppm of 
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hydrogen sulphide gas respectively. In this case 2
nd  

filter bed was 7.9% more efficient in removing hydrogen 

sulphide. In average removal efficiency of filter bed with 

algae was found 70.66%. The produced hydrogen 

sulphide’s concentration was then brought down to 

6.3ppm by 2
nd  

filter bed which in safe range (IS 

15200-2002)  . In experimentation process maintaining 

humidity is a challenge which can be overcome if water 

can be provided.  

 

6. CONCLUSION 

This review paper mainly focuses on the reduction of 

pollutants of air. Here it is done by passing the pollutant 

gases to the equipment containing spirulina. The algae 

utilize the carbon dioxide, nitrogen dioxide and sulphur 

dioxide as the nutrients for its growth. By the process of 

photosynthesis where carbon dioxide is converted to 

oxygen utilizing nitrogen dioxide and sulphur oxide as 

nutrients spirulina has reduced the pollutants. Through 

series of test it is found that the amount of nitrogen 

dioxide, carbon dioxide and sulphur dioxide has been 

reduced. 

 

FUTURE SCOPE 

Algae is highly beneficial in terms of its general usage as 

well as environmental applications. The days are not far 

away when we will live in buildings that will be 

beautifully enclosed in photosynthetic membranes and 

vertical gardens, harvesting solar energy, producing 

bioproducts and food for city dwellers. Imagine algae 

systems that recycles waste into fuel, animal food and 

bio-fertilizers. 
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