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Abstract : In one of the world’s most polluted cities , a group 

of scientists and experts innovated a futuristic tower that can 

absorb the smog from the air , convert it into clean air and 

filter out the polluted particles to turn them into diamonds. 

The concept of smog free tower is started with the motive of 

turning the largest and most polluted cities around the world 

into smog free air zones. The true meaning of clean and 

healthy air can be experienced through the smog free tower. 

The project is a combination of  high technical science 

,innovative design and thought of great scientist Daan 

Roosegaarde, a Dutch artist who led a very innovative 

concept called Smog Free Project to reduce pollution and 

initiate an ideal and clear air concept. The project is led in 

order to make smog more perceptible and to reduce the 

amount of air wastes produced everyday in different regions 

of the world. The first step of this entirely new project is the 

construction of the smog free tower. The smog free project 

began as a dream to keep in constraint air pollution at least 

to some satisfactory extent. Recently, this project has been 

launched in China, Netherland and Poland. 
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1. Introduction 

These days increase in the amount of industrial and technical 

advancement has led to deterioration of the environmental 

conditions
[1]

. The major causes of air pollution are result of 

emissions from a number of sources, industrial and domestic 

fossil fuel combustion and vehicles emissions 
[2]

. These 

pollutants cause severe human health problems, including 

asthma, pneumonia and irritation of lungs, bronchitis and 

premature death Thus burning of fossil fuels are the major 

causes of global warming
[3]

. Vehicular emissions include 

particulate matter i.e., PM, nitric oxide (also referred to as 

NO3) and organic compounds
[4]

. India should focus on the 

concentration level of small particulates of diameter less than 

10 micron and 2.5 micron and take strict actions to control 

these emission. Delhi being one of the major areas of the air 

pollution status in Delhi has changed in terms of levels of 

pollutants and control measures taken to reduce them. World 

Health Organisation (WHO) reported that Delhi has exceeded 

the maximum PM10 limit by almost 10 times at 198 mg/cubic 

meter 
[5]

. Vehicular pollutions are the major cause of the 

prevailing air pollution status in Delhi
[6]

. Smog occurrence is 

very much influenced by the rapid rise in air pollution all over 

the places in general and in cities in particular. The word 

„smog‟ is derived by merge of two words, smoke and fog. 

Smog can also be referred as the type of fog which has 

various forms of smoke in it. Smog is a yellowish or blackish 

fog formed mainly by a combination of pollutants in the 

atmosphere. It contains fine particles and forms of ground 

level ozone
[7]

. Hazy air that makes breathing difficult is called 

smog. Burning of fossil fuels release gases and atmospheric 

pollutants that form smog. When these fine air pollutants 

reacts with sunlight and its heat, smog is formed by 

undergoing various complex photochemical reactions between 

volatile organic compounds (VOC), sulphur dioxide (SO2 ) 

and nitrogen oxides (NO2) which release ground level ozone 

and fine particles. These VOC ,SO2 ,NOx are referred to as 

precursors
[8]

. The main source of these precursors are 

pollutants released directly into the air by gasoline and diesel 

vehicles
[9]

. Smog can be reduced to some extent by 

implementing modifications in present day life style which 

can be done by reducing the consumption of non renewable 

fuels and replacing with alternate sources of fuel
[10]

. 

Particulate matter (PM2.5) particles are air pollutants with 

diameter less than 2.5 micron. These particles are small 

enough to enter airpassages in human body. These pollutants 

are made up of a number of particles such as SOx, NOx, NH3, 

organic chemicals, volatile metals. PM2.5 are the major cause 

of reduced visibility in major Chinese cities such as Beijing. 

Roosegaarde (July,2015) developed a new idea called Smog 

Free Tower. It is the largest air purifier in the world. The 

device is a 23 foot tall air purification system. At present this 

air purification system can cost $54,000 meant to clean public 

space and parks. This tower runs on green energy and reported 

to clean nearly 30,000 cubic meter of air per hour of smog to 

create smog free bubbles. This tower works by charging it 

with small positive current, an electrode will then send 

positive ions into the air which then get attached to fine dust 

particles
[11-12]

. This tower is ahead of normal filter system as it 

manages to capture ultra fine smog particles where the normal 

filters fail
[13]

. Designers then turn collected piles of black 

powder from the tower into rings. As diamond require too 

much energy to produce so, instead the designer makes simple 

with a cube of compressed pollution. A single ring can hold 

pollution equivalent to 1000 cubic meters of city air
[14]

. The 

first motive of the smog free tower is to design a place to 

prevent air pollution to a greater extent
[15]

. The tower cleans 

35,000 cubic feet of air (i.e., nearly 123 million cubic feet of 

clean air per day). The best thing about the tower is that it 

uses 30 watts of power and about an hour to produce 30,000 

cubic meter of clean air. So, the smog free tower is considered 

to be the largest air purifier in the world
[16]

. The tower runs on 

very low power of 1400 watts and creates bubble of clean air 

a bound if and people can breathe in clean air the tower is 

capable of capturing ultra fine smog, which other system 

couldnot capture yet
[17-20]

. 

This paper reports detail efficacy of smog free tower and its 

possible implementation in polluted cities all over the 

world
[21-22].

   

2. History Of Smog Free Tower 

With the motto of doing more, not less and to make modern 

cities residable again, Dutch artist, Daan Rossegaarde came 

up with the idea of Smog Free Tower. Smog Free Tower is the 

idea of great Dutch scientist Daan Rossegaarde. One day 
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Daan peeped out of his hotel window in Beijing and then he 

encountered with prevailing thick smog conditions in the 

city
[23]

. In the city children in the age group of eight years 

have been diagnosed with lung diseases and the polluted air of 

Beijing reduced the life span of people by 15-16 

years..According to Roosegarde the prevailing environment 

was not the bright future but horror and that led to the start of 

a huge project  named “The Smog Free Tower” the largest air 

purifier in the world
[24]

. The tower they built is part of the 

series of urban innovations started by Rotterdam studies Visit 

to china and encountering the extremely polluted air of China 

inspired Dutch designer and architect Daan Rossegaarde to 

look for an answer to solve the pollution problem. He and his 

team of expert created the smog free project on July 2015. 

They showcased their idea at the Kickstarter site. They 

promised to build a tower which purifies the air from the 

smog in the area in their presentation. The clean air then 

returns to the environment without smog filler
[25]

. Also they 

come up with very innovative idea of using the waste products 

to transform them into beautiful jewelleries and used as a 

reward offered to those people who helped them funding their 

project. Within a short span of time, they managed to collect 

money and build the first tower at Rotterdam. After the smog 

free project was launched in Beijing, the smog free tower is 

started in the city of Tianjin. Daan Roosegaarde, his team of 

experts and engineers collaborated with the Eindhoren 

University of technology for the smog free tower. Prof. 

Blocker from Eindhoren University and his findings are based 

on measurements conducted by a team of designers and 

engineers
[26]

. 

 

3. Working methodology and  principle 

The smog free tower works by absorbing the dirty air from the 

atmosphere like a giant vacuum cleaner. Filtration of the 

polluted smog is performed with the help of ion technology 

before returning the smog free air through the tower vents
[27]

. 

All the particles on the nano scale first gets positively charged 

by creating a field of ions and therefore when the ground is 

negatively charged they are pulled back to the ground, 

resulting in 75% more clean air. The technology used in the 

smog free tower is very safe and can purify 30,000 cubic 

meters of air in one hours consuming 30 watts of power which 

is around the light bulb consumption. The smog free tower 

capture ultra-small smog particles which regular filter system 

fail to do
[28]

. This tower is soon to be placed in Paris, Mexico, 

Los Angeles, New Zealand and Japan. The technology used in 

the smog free tower is basically similar to the other used to 

clean air by attracting the particles of pollution through static 

electricity but on a very long scale. The first step is to absorb 

the smog from the top and then releasing filtered air through 

its six – side ventilators.  

The smog free tower is charged with a small positive current 

and then electrode will send positive ions in the air. These 

charged positive ions will attach themselves to fine dust 

particles. After this, the counter electrode, a negatively 

charged surface will then draw the positive ions along with 

the tiny dust  particles. The harmful dust particles along with 

the ions are stored inside of the tower. After collecting piles of 

black carbon powder, designers convert them into jewellery. 

Instead of making diamonds, the designers made simple 

square rings with a cube of compressed pollution. Every ring 

holds smog produced by about 1000 cubic meters of city air. 

The tower releases 3,500 smog cubes per day from an area of 

3500 cubic feet. The tower runs on just 1400 watts, the 

electricity used by a water boiler by using low energy 

patented ionization technology. The tower creates bubbles of 

clean air around it and people can breathe in clean air
[29]

.
 
 

4. Field applications 

The smog free tower works based on the ENS technology of 

positive ionization. Based on this technique, the large fraction 

of particulate matter from air can be removed. The smog free 

tower is successfully evaluated on the basis of both field 

measurement and numerical calculations. From various tests, 

it has been confirmed that  the tower can capture and remove 

up to 70% of the ingested PM10
[30]

 and 50% of the ingested 

PM2.5. With an exception of the tower when placed in an 

open field in a very stable weather can remove 45% of PM10 

and 25% of the PM 2.5 reduction with diameter of more than 

20m around the tower. Prof. Dr. Bert Blocker, Eindhoren 

University of Technology, the Netherlands and Kuleuven, 

Belgium said when the tower is used in a semi-enclosed 

courtyard, the positive result can be much larger
[31]

. 

ENS clean air collaborated with Prof. Blocker and his 

research group from the Endhoven University of technology 

focusing on numerous projects regarding urban and 

infrastructural air purification
[32]

. They are now engaged with 

a new project “Lungs of the city” and trying to take it to the 

next level. Also they are working on a concept in which the 

cities existing infrastructure is improved by large scale air 

purification by improving the cities air quality 
[33-34]

. 

The elements of the smog free tower designed by 

Roosegaarde are – 

4.1. The tower : 

 The smog free tower is a 23ft tall tower and 7*3.5m 

molecular system that can attract the smog particles to 

produce clean air. This tower is based on patented ionization 

technology and is environment-friendly. The tower is 

provided with LEDs and can absorb dusty air like a giant 

vacuum cleaner. These dusty air then filtered with ion 

technology before returning the smog free air through the 

tower vents. It can purify the air upto 80%
[35] 

.  

4.2  The jewellery 

             One of the great thing about the inventor of the smog 

free tower is that Daan Roosegaarde tries to create an 

environment that is smog free and thought of an idea so that 

the waste produced from the dust gathered from the tower, can 

be used as something which can give joy to people. Daan 

Roosegaande then designed numerous  jewelleries such as the 

smog free rings, smog free cubes, smog free earrings and 

smog free awards all made up of compressed smog 

particles
[37]

.  

 

5.  Critical summary and conclusion:- 
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 Though few studies have discussed the effect of smog 

pollution but reduction of the various negative effects of smog 

will require a deeper understanding of the unprecedented 

complexity of exposure to smog pollution
[38]

. At this time,  

Roosegaarde came up with the smog free project and launched 

the „smog free movement‟.  According to the study carried out 

on smog free tower, the following conclusions can be drawn- 

•  The tower is considered as the world‟s largest air 

purifier, about 23 feet tall and uses patented positive 

ionization technology to produce smog free air in public 

places
[39]

. It was first set up in Chinese capital Beijing which 

purportedly treats 30,000 cubic meters of air per hour, 

collecting 75% of PM2.5 and PM10 pollutants that contribute 

to smog.  

• The smog free tower absorbs the smog from the top 

and release the filtered air though its six sided vents. The fine 

dust particles that are normally harmful are collected together 

with ions and stored inside of the tower. These smog particles, 

after compression for 30 minutes are turned into dark, bozy 

gems and the diamonds are then used for rings and 

cufflinks
[40]

. It can be a perfect example of waste to wonder 

conversion. 

• According to Daan, the air that people breathe at 

major cities is same as 70 cigarettes per day. So, after the 

success in Beijing, Daan extended his work to other countries 

including India where Sulphur oxides, ozone and dust are the 

growing threat for billions of people around the world
[41]

. 

According to WHO, 93 percent of all children in the world 

breathe the air with pollution level that exceed their 

guidelines. On the basis of measurements and calculations, as 

of 2016 from air monitoring stations in 4300 cities, WHO 

reported that India‟s cities suffered  most of the pollution. 

Citizens of Delhi complained about difficulty in breathing and 

of eye burning as they stepped out the smoggy environment. 

The smog situation in India has worsened over the last few 

years and not a single „odd-even‟ plan is actually making a 

stable and long lasting  difference and that is just where Daan 

and his team at studio Roosegaarde started to proceed their 

work in India.   

  Daan Roosegaarde‟s „Smog Free Project‟ has won a 

series of awards like Grand award for Sustainability, design 

for Asia, Hong Kong; graphite pencil, D & AD impact, US; 

notable design for social impact award, core 77,US; platinum 

award, a design award, Italy; German design award, excellent 

product design, Germany
[42]

. 

So Daan Roosegarde‟s smog free tower is a hope to bring a 

wind of fresh air. According to Daan, there is nothing more 

important than fresh and clean air and that is  the reason why 

the world is in the need of an inspiring artist like Daan 

Roosegaard
[43-44]

. 
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