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ABSTRACT 
Indoor air quality has become as an issue of great concern because it results to sick building syndrome, building related 

illness and multiple chemical sensitivity. Exposure to these pollutants is associated with numerous effects on human health, 

including increased respiratory symptoms, hospitalization for heart or lung diseases, and even premature death. Ultra-fine 

particles with a diameter in the range of 5.6-560 nm are common in indoor air, although the amount of particles of 10 or 2.5 

µm or less in diameter (PM10 and PM2.5, respectively) are more frequently measured. Different methods of indoor air 

decontamination with advantages and limitations are discussed in this chapter.  
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Indoor air pollution (IAP) is a complex issue involving a 

wide diversity and variability of pollutants that have 

affected the human health. Regular change in the lifestyle 

of human beings, on-going industrialization, 

technological advancement in various sectors and 

specialized occupational activities are forcing people to 

spend the most of the time at indoor such as offices, 

schools, public transport and shopping malls etc. 

Thereby, indoor air quality has become as an issue of 

great concern because it results to sick building 

syndrome, building related illness and multiple chemical 

sensitivity. Toxic chemicals, particulate matter and 

biological materials which can harm and result 

uneasiness to human being and other living organisms 

can come under the category of air pollutants (Zaleska et 

al. 2010). Known example for as air pollutants which are 

produced by human activity, include: nitrogen oxides, 

sulfurdioxide, carbon monoxide and volatile organic 

compounds (VOCs). Exposure to these pollutants is 

associated with numerous effects on human health, 

including increased respiratory symptoms, hospitalization 

for heart or lung diseases, and even premature death. As 

per the reports of World Health Organization (WHO),the 

increase in air pollution has caused premature deaths of 

around 70 lakh people in 2012, of which 43 lakh were 

related to indoor air pollution (WHO 2014). 

 

1. Types of pollutants  

 

IAP basically refers to a variety of biological, 

physical and chemical agents that relate a health issue or 

cause discomfort and it can be classified as follows: 

Pollution by particulate matter (PM): It refers to a wide 

range of solid or liquid droplets that are so tiny and that 

can be inhaledby people. The PM can vary in size, shape  

 

and composition. Ultra-fine particles with a diameter in 

the range of 5.6-560 nm are common in indoor air, 

although the amount of particles of 10 or 2.5 µm or less 

in diameter (PM10 and PM2.5, respectively) are more 

frequently measured. 

Biological pollution: It is essentially composed of animal 

allergens (dust mites, hair from pets), bacteria, mould, 

fungi, spores, endotoxins, mycotoxins, and all kinds of 

living organisms with highly variable and complex 

characteristics.  

Physical pollution: Physical agents such as air 

temperature and relative humidity has a significant 

impact on comfort, and thus on the perception of indoor 

air quality. The conditions of elevated temperature and 

high humidity is favorable for the spread of 

microorganisms (responsible for the aforementioned 

biological pollution), and may also favour secondary 

reactions among the chemical compounds present in 

indoor air. 

Chemical pollution: This category comprises of the 

chemical compounds that can be found in indoor air 

ranging from pesticides to a wide array of hydrocarbons, 

fragrances such as the musk xylenes, flavours relating to 

spices, aldehydes, alcohols, esters and phthalate esters, 

and other miscellaneous types of chemicals. 

 

2. Sources of indoor pollution 

Generally, volatile organic compounds (VOCs) are 

released from various sources such as building materials, 

furniture, wall paints, bacteria, mold, fecal matter of dust 

mites and bed bugs, household pets, printers, decorative 

Recent developments in the indoor air purification 

technology and application methods 
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items, cleaning items, disinfectants, moth repellents, air 

fresheners, wood fire for indoor heating purpose, gas 

stoves, heaters, chimneys, cigarette smokes. It can be said 

that VOCs are easily entered into the indoor 

environment.  

 

3. Methods to control indoor air pollution 

There is a definite need to purify the indoor air and also 

to make it healthier. The removal of above mentioned 

contaminants from the indoor environment is also 

required which can be achieved by various techniques. 

Common methods of controlling indoor air pollution 

include controlling pollution sources, increasing the air 

exchange rate and using air purifiers. At present, the use 

of air purifiers becomes more popular to eliminate indoor 

air pollutants. Traditional air purifiers use filters to 

remove particulate matters or use sorption materials (e.g., 

granular activated carbon) to adsorb gases or odors (Zhao 

and Yang 2003). Methods of air purification techniques 

can be classified into conventional and non-conventional 

methods as given in figure 1. Some of the common 

practiced strategies to clean the air inside the buildings 

are presented in following Table 1. 

 

 
 

Figure 1. Classification of air purification techniques 

 

Table 1: Different methods of indoor air decontamination with advantages and limitations 

 

Methods Working principle Advantages Disadvantages References 

Managing 

temperature, 

controlling 

humidity, circulating 

air by exhaust fans 

or cleaning the 

indoor air 

-  Simple 

 

 Temperature-dependent  

 Rise in RH to higher extent 

result in rise of moist dust in the 

air.  

 Higher maintenance cost 

MacIntosh et al. (2010) 

Mechanical filtration 

(Flat filters, Pleated 

filters, High 

efficiency particle 

arresting (HEPA) 

It capture particles by 

interception, impact or 

diffusion 

 Simple 

 Used 

extensively 

 Only remove the particles with 

diameter  ˃0.3 μm 

 Cannot remove smaller sized 

particles like VOC molecules 

and viruses 

 Operate with relatively high 

pressure drops, meaning higher 

energy consumption 

 Require replacement of filter 

after particular time period 

Luengas et al. (2015) 

Ionizer purifier Charged ions are dispersed 

into the air and attached to 

particles that become 

chemically charged and 

trapped in the filters 

  Increased concentration of 

ultrafine particles (<0.1 μm) 

 Ozone and by-products of 

reactions initiated by ozone lead 

to serious health issues 

Waring and Siegel 

(2011) 

Activated carbon 

adsorption 

Retain the contaminants on 

the surface of an adsorbent 

material 

 Simple 

 Large 

surface area  

 High relative humidity and 

pollutant load variations 

compromise adsorption 

efficiency.  

 Not all the compounds adsorbs 

effectively onto the adsorbent 

surface. 

 Limited long term operation and 

Pei et al. (2013) 
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the saturated adsorbent must be 

periodically 

exchanged/regenerated involves 

additional costs 

 Airborne bacteria can deposit on 

the adsorbent surface and thrive 

because of the high 

biocompatibility of carbon 

material 

 

4. Developments in decomposition of air pollutants  

Chemical oxidation by ozone: Ozone is a 

powerful oxidant and has many industrial and consumer 

applications related to oxidation. This can be used for 

disinfection or removal of odours. This technique is good 

only for unoccupied rooms as breathing ozone is not safe 

beyond limit (Hubbard et al. 2005). 

 

UV photolysis: It decomposes contaminant such as 

viruses, bacteria, chemicals, dust mites, animal dander 

and mould through photolysis oxidation or UV photolysis 

(Chen et al. 2010). The following are the advantages of 

this technology 

 Can be carried out at ambient temperature and 

pressure 

 It is highly affordable 

 Efficiency is very good.  

 Only removes some gaseous pollutants and, 

conversely, it might release toxic photoproducts, 

apart from being energy consuming 

 

 

Photocatalytic oxidation: It is defined as the process that 

increases the rate of a chemical reaction by reducing the 

activation energy that is required to happen the primary 

reaction. It increases the rate of degradation and 

mineralization of contaminants in the air by using a 

semiconductor and an irradiation source in the presence 

of oxygen (Shiraishi and Ishimatsu 2009). A sensitized 

photo catalytic oxidation process works on the principle 

that excitation of semiconductor materials like titanium 

dioxideupon absorption of a photon of suitable energy of 

UV light produce highly reactive radicals, which can 

rapidly oxidize organic compounds. The reaction is given 

in the following equation (Zhao and Yang 2003). 

OH∗ + pollutant + O2 → products (CO2; H2O; etc:) 

The following are the advantages of this technology 

 Affordable 

 Low maintenance  

 Low power consumption 

However short life time of the catalyst and requirement 

of UV light for the activation of catalyst are the major 

limitations of this technology. 

 

Cold plasma technology: Plasma is the fourth state of 

matter and cold plasma technique is an emerging 

technology which finds the attention of global scientists 

recently. This technology was originally developed for 

perfecting the printing and adhesion properties of 

polymers plus a variety of usage domains in electronics 

(Ekezie et al. 2017). A report indicates that this 

technology can be very well used for removing the 

contaminants. It precipitates particles through 

electrostatic phenomenon, produces UV radiation and 

thereby promotes the oxidation of molecules and the 

removal of virus and bacteria (Vandenbroucke et al. 

2011). 

 

Botanical purification: Botanical air purification 

represents a relatively novel approach to residential 

formaldehyde (HCHO) control. Literature survey 

indicated that some plants apparently have a very good 

capability of removing HCHO from a space receiving a 

one-time infusion. The proposed mechanism is that 

polluted air through the plant’s root system and uses 

either the leaves and/or the root bed to adsorb or absorb 

pollutants from indoor air (Luengas et al. 2015). 

 

5. Summary and conclusion 

Keeping in view of the serious health concerns 

and productivity losses caused from VOCs in indoor air, 

it is important to monitor VOCs levels in indoor air and 

substantial efforts must be made to reduce the sources of 

contaminants in confined spaces using the appropriate 

purification method. Photocatalytic oxidation is a 

promising air purifying technology that can eliminate 

indoor air pollutants efficiently at the room temperature. 

Though doping can shift the photo catalysis under visible 

light this modification is needed much more efforts to 

make it commercial viable alternative for organic 

mineralization (Ng et al. 2019). The nano based visible 

https://en.wikipedia.org/wiki/Oxidizing_agent
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light photo catalysis process would be the ultimate 

technology for the removal of pollutants from 

contaminated air. 
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