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Abstract: 

 

Air pollution caused by vehicular emissions is a 

major contributor to environmental degradation and 

public health issues. This research project, titled 

"Air Ink," proposes an innovative and eco-friendly 

approach to mitigate air pollution by capturing 

carbon emissions directly from vehicles. The 

captured soot, which is typically a harmful 

byproduct of incomplete combustion, is filtered and 

processed to remove heavy metals and other toxic 

impurities. The purified carbon residue is then 

transformed into high-quality, durable ink suitable 

for artistic and commercial use. This project not 

only aims to reduce the carbon footprint and 

improve air quality but also demonstrates the 

potential of circular economy principles by 

converting waste into a valuable product. The study 

outlines the design of the soot collection system, 

the purification process, and the formulation of the 

final ink product. The results showcase the ink's 

effectiveness, durability, and versatility for various 

applications, highlighting its potential to be a 

sustainable alternative to conventional inks. 
 

 

1. Introduction: 

 
Air pollution has become one of the most pressing 
environmental issues of the 21st century, with 
vehicular emissions being one of its largest 
contributors. According to the World Health 
Organization (WHO), air pollution causes an 
estimated 7 million premature deaths worldwide 
each year, with fine particulate matter (PM2.5) from 
vehicle exhausts being a key culprit. Among these 
pollutants, black carbon, or soot, not only 
accelerates global warming by absorbing sunlight 
but also severely affects respiratory health and the 
environment. Traditionally treated as waste, soot is 
often overlooked as a potential resource in 
sustainability-driven innovations. 

The "Air Ink" project challenges this narrative by 
offering a creative and environmentally conscious 
solution: turning harmful vehicle emissions into 

high-quality, durable ink. Through the development 
of a specialized carbon capture system installed 
directly on vehicle exhausts, soot particles are 
collected at the source. The captured soot undergoes 
a meticulous filtration and purification process to 
remove heavy metals and other toxic compounds, 
leaving behind safe, fine carbon particles ready for 
ink formulation. The final product is a versatile, 
eco-friendly ink suitable for writing, drawing, and 
printing. 

This research aims to demonstrate how pollution 
can be reimagined as a raw material for value-added 
products, contributing to the principles of the 
circular economy. By intercepting carbon emissions 
before they are released into the atmosphere and 
converting them into something useful, Air Ink not 
only reduces the carbon footprint but also raises 
awareness about sustainable practices. This paper 
outlines the environmental impact of vehicular 
emissions, the technical design of the soot capture 
and purification process, and the development of the 
final ink product. Our goal is to highlight how 
interdisciplinary innovation can help mitigate 
pollution while creating opportunities for creative 
expression. 

 

 

2. Methodology: 

 

 

Carbon Soot: Collect carbon soot emitted from 

vehicle exhaust. Ensure that the collected soot is 

free from large debris and contaminants. Grind the 

carbon soot using a mortar and pestle to break 

down any agglomerated particles. This step 

promotes uniform dispersion in the ink. 

Preparation of Carbon Soot Dispersion: In a 

glass container, measure the desired amount of 

ground carbon soot. The ratio of carbon soot to 

ethyl alcohol can vary based on the desired ink 

intensity and consistency. Start with a small amount 

of soot and adjust as needed. Add ethyl alcohol to 
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the container. The alcohol should be added to a 

sufficient amount to wet the carbon soot and create 

slurry. Stir the mixture with a glass stirring rod to 

ensure even wetness. 

Filtration: To remove larger particles and any 

remaining impurities, set up a funnel with filter 

paper. Slowly pour the carbon soot dispersion 

through the filter paper. This step will result in a 

clearer, more refined ink. 

Storage: Transfer the prepared black lyophilic ink 

to an airtight container suitable for storage. Store 

the container in a cool, dry place away from direct 

sunlight. 

 

 

3. Important Considerations: 

The quality of the ink depends on the quality of the 

carbon soot and its collection. Impurities or 

contamination in the carbon soot can affect the ink's 

performance. Ethyl alcohol should be handled with 

care, as it is flammable. Work in a well-ventilated 

area, away from open flames or sparks. This ink is 

primarily for experimental or artistic purposes. It 

may not have the same performance characteristics 

as commercial inks, which are formulated for 

specific applications. 
 

4. Software Interfacing Using Proteus: 

5. Simulation Explanation: 

 

1. MQ135 Gas Sensors: 

o Four MQ135 gas sensors are used to 

detect harmful gases and pollutants 

(such as CO2, NH3, benzene, 
smoke). 

o Each sensor is placed to capture 

emissions from different sources or 
directions. 

2. Arduino UNO: 

o Acts as the main microcontroller. 

o Collects analog data from the 

MQ135 sensors and processes it to 

detect pollutant levels. 
3. LCD Display: 

o Displays the real-time gas 
concentration values from each 

sensor. 
o Data format: S1:, S2:, S3:, S4: 

followed by sensor readings. 

4. Relay Module: 

o Each relay is connected to the 

Arduino and controls external 

devices (e.g., extractors, filters, or 
actuators). 

o Activates when gas levels exceed a 
set threshold, triggering corrective 

actions. 
5. Transistors: 

o Act as drivers for the relays. 

o Ensure proper switching by 

amplifying the control signal from 

Arduino. 
6. Potentiometers: 

o Used to adjust sensor calibration or 
fine-tune thresholds for sensor 

sensitivity. 
7. Fans: 

o Represent air-purifying or exhaust 
systems. 

o Get activated by relays when high 

pollution is detected, simulating 
pollutant extraction. 

8. Power Supply: 

o Provides the necessary voltage (5V) 

to all components (Arduino, relays, 
sensors, LCD). 
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6. Future Scope & Recommendations: 

 

1. System Miniaturization and Integration: 

Further development could focus on 

miniaturizing the soot collection system for 

easier integration into a wider range of 

vehicles, from personal cars to industrial 

trucks. 

2. Advanced Filtration Techniques: 

Incorporating more sophisticated 

purification methods such as electrostatic 

precipitation or nanofiber filters could 

improve the purity and efficiency of soot 

extraction, leading to higher-quality ink. 

3. Automated Ink Processing Units: 

Future iterations could involve fully 

automated systems where soot collection, 

purification, and ink formulation occur 

seamlessly, reducing manual intervention 

practical solution to two major challenges: reducing 

environmental pollution and promoting circular 

economy practices. The designed system efficiently 

collects, filters, and purifies carbon emissions, 

proving that waste can be reimagined as a valuable 

resource. The final ink product showcases 

durability and versatility, making it suitable for 

various artistic and commercial applications. 

This project highlights the potential of engineering 

solutions to address environmental concerns while 

inspiring creative and responsible product 

development. Moving forward, scaling this 

technology and integrating it into real-world 

applications could significantly reduce carbon 

footprints and raise awareness about sustainable 

innovation. 

and increasing scalability.   

4. Commercialization Potential: 

The project can be expanded to collaborate 

with ink manufacturers and industries 

focusing on sustainable products. This 

would help in mass production and market 

adoption of eco-friendly ink. 

5. Application Diversification: 

Research can be extended to explore other 

applications of the purified soot, such as in 

paints, dyes, or even construction materials 

like carbon-infused cement. 

6. Environmental Impact Assessment: 

Conducting a long-term environmental 

impact analysis will provide deeper insights 

into how much this technology contributes 

to air quality improvement and carbon 

footprint reduction. 

7. Public Awareness Campaigns: 

Alongside technical development, launching 

awareness campaigns to educate industries 

and the public about transforming pollution 

into  usable  products  can  amplify  the 
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7. Conclusion: 

The "Air Ink" project successfully demonstrates a 

sustainable and innovative approach to combating 

air pollution caused by vehicular emissions. By 

capturing harmful soot particles directly from 

vehicle exhausts and converting them into eco- 

friendly, high-quality ink, this research provides a 
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