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ABSTRACT 

This research paper presents a comprehensive analysis of indoor air quality (IAQ) regulations and carbon 

capture standards, aiming to provide a structured framework for sustainable building design. With the 

increasing emphasis on environmental consciousness and human health, understanding the interplay 

between IAQ regulations and carbon capture technologies is crucial for achieving healthier and more 

sustainable indoor environments. This paper evaluates existing regulations, outlines key components of 

effective IAQ management, and proposes integrated strategies for achieving compliance with both IAQ 

and carbon capture standards in indoor spaces. 

Keywords: Indoor air quality; Carbon capture; Sustainable building design; Regulations; Monitoring; 

Verification. 

INTRODUCTION 

The global landscape of urban development is undergoing a profound transformation driven by 

escalating concerns over environmental sustainability and public health. As urban populations 

surge, so do the demands for energy, materials, and infrastructure, contributing significantly to 

carbon emissions and degrading air quality. In response, regulatory bodies and industry leaders 

are forging a path towards more sustainable and healthier indoor environments through a two-

pronged approach: stringent Indoor Air Quality (IAQ) regulations and the promotion of Carbon 

Capture and Sequestration (CCS) technologies. 

In recent decades, the recognition of the adverse effects of indoor air pollution on human health 

has propelled IAQ to the forefront of sustainable building design. Studies have consistently linked 

poor IAQ to a range of health issues, including respiratory diseases, allergies, and cognitive 

impairment. Consequently, governments and international organizations have established a 

framework of IAQ regulations to safeguard public health and well-being within enclosed spaces. 

Simultaneously, the escalating threat of climate change has precipitated a global call for action to 

mitigate carbon emissions. The building sector, accounting for a substantial share of global energy 

consumption and emissions, has emerged as a focal point for intervention. Carbon Capture and 

Sequestration technologies have evolved as a promising avenue to reduce the carbon footprint of 

buildings, industries, and power plants. By capturing CO2 emissions at the source and securely 

storing them underground, CCS represents a vital step towards achieving carbon neutrality. 
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The trajectory of modern urbanization has ushered in a new era of unprecedented growth and 

development. As cities burgeon and populations surge, the demand for infrastructure, energy, and 

resources has reached unprecedented levels. However, this rapid urban expansion has not come 

without consequences. Escalating carbon emissions and the deterioration of indoor air quality have 

emerged as two formidable challenges that stand at the intersection of environmental sustainability 

and public health. 

In recent decades, the recognition of the pernicious effects of indoor air pollution on human health 

has spurred a paradigm shift in the field of sustainable architecture and building design. The 

realization that we spend the majority of our lives indoors underscores the imperative of creating 

environments that foster well-being and vitality. Scientific studies have unequivocally linked poor 

indoor air quality to a range of health maladies, from respiratory illnesses to cognitive 

impairments. This revelation has prompted governments and international organizations to enact 

a mosaic of stringent Indoor Air Quality (IAQ) regulations, constituting a pivotal stride toward 

safeguarding public health within enclosed spaces. 

Concomitantly, the specter of climate change looms large, compelling global stakeholders to 

grapple with strategies to curb the inexorable rise of greenhouse gas emissions. The built 

environment, accounting for a substantial share of global energy consumption and emissions, has 

emerged as a fulcrum of intervention. Within this ambit, Carbon Capture and Sequestration (CCS) 

technologies have risen to prominence, offering a promising avenue for mitigating carbon 

emissions. By capturing CO2 emissions at the source and securely storing them underground, CCS 

holds the promise of transforming buildings, industries, and power plants into bastions of 

sustainability, catalyzing a transition toward a carbon-neutral future. 

The imperative to navigate the confluence of IAQ regulations and CCS standards arises as a 

pressing mandate for the architects, engineers, policymakers, and environmental consultants 

charged with shaping the built environment of the future. To navigate this intricate landscape 

effectively, it is imperative to embark on a holistic exploration, dissecting the nuances of IAQ 

regulations and CCS technologies, and delineating a harmonious framework that melds these 

imperatives seamlessly. This research endeavors to be the compass that guides stakeholders 

through this labyrinth, offering insights, strategies, and actionable recommendations to not only 

meet regulatory requirements but to excel in creating indoor spaces that optimize human health 

and contribute to the mitigation of climate change. 

INDOOR AIR QUALITY REGULATIONS 

Indoor air quality (IAQ) regulations stand as a bulwark against the insidious threat of indoor air 

pollution, safeguarding the health and well-being of occupants within enclosed spaces. These 

regulations, promulgated by governments and international bodies, articulate the parameters and 

standards that dictate acceptable levels of pollutants, ventilation rates, and overall environmental 

quality within buildings. The impetus behind these regulations stems from a deep-seated 

understanding of the profound impact that indoor air quality exerts on human health. Scientific 

research has unequivocally established links between poor IAQ and a spectrum of health issues, 
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from respiratory ailments to cognitive impairments. As such, the establishment and enforcement 

of IAQ regulations represent a critical stride toward fostering environments that promote vitality, 

productivity, and overall quality of life. 

1. Pollutant Thresholds and Standards: At the core of IAQ regulations lie specific 

thresholds and standards for key pollutants. These encompass a gamut of substances, 

including particulate matter (PM), volatile organic compounds (VOCs), carbon monoxide 

(CO), nitrogen dioxide (NO2), and radon, among others. Regulators set stringent limits on 

the concentration of these pollutants, ensuring that indoor environments remain free from 

harmful levels of contamination. 

2. Ventilation Rates and Fresh Air Exchange: Adequate ventilation is fundamental to 

maintaining high-quality indoor air. Regulations stipulate minimum ventilation rates to 

guarantee a constant influx of fresh outdoor air, diluting indoor pollutants and replenishing 

oxygen levels. Moreover, guidelines may dictate the frequency of air exchange to mitigate 

stagnation and promote optimal air circulation. 

3. Air Quality Certification Systems: Internationally recognized certification systems, such 

as the Leadership in Energy and Environmental Design (LEED) and the WELL Building 

Standard, serve as practical tools for compliance with IAQ regulations. These frameworks 

offer comprehensive guidelines and benchmarks, covering aspects ranging from building 

materials selection to ventilation system design, facilitating the creation of environments 

that meet or exceed regulatory requirements. 

4. Occupant Notification and Reporting: IAQ regulations may mandate provisions for 

notifying occupants about air quality concerns and providing relevant information on 

mitigation measures. Additionally, reporting requirements ensure transparency and 

accountability, compelling building owners and operators to document compliance with 

established standards. 

5. Ongoing Monitoring and Maintenance: To ensure sustained compliance, IAQ 

regulations often necessitate the implementation of monitoring systems. These may 

include sensors for real-time pollutant detection, as well as regular inspections and 

maintenance protocols to guarantee continued adherence to established standards. 

CARBON CAPTURE TECHNOLOGIES AND STANDARDS 

Carbon Capture and Sequestration (CCS) technologies have emerged as instrumental tools in the 

global endeavor to mitigate climate change. With escalating concerns over greenhouse gas 

emissions, the imperative to capture and securely store carbon dioxide (CO2) has taken center 

stage in the pursuit of a sustainable future. CCS technologies encompass a diverse array of 

methodologies, each tailored to specific industries and applications. Coupled with evolving 

standards and certifications, these technologies represent a critical frontier in the quest for carbon 

neutrality. 
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Key Carbon Capture Technologies 

1. Post-Combustion Capture: This widely employed CCS technology involves capturing 

CO2 emissions after the combustion of fossil fuels in power plants or industrial facilities. 

Scrubbing systems, such as amine-based solvents, chemically bind with CO2, allowing for 

its separation and subsequent storage. 

2. Pre-Combustion Capture: Pre-combustion capture is integrated into gasification 

processes, wherein carbon-containing fuels are converted into a hydrogen-rich synthesis 

gas (syngas). The CO2 is separated from the syngas before combustion, enabling its 

capture for subsequent sequestration. 

3. Oxy-Combustion: Oxy-combustion entails burning fuels in an oxygen-rich environment, 

resulting in a flue gas stream primarily composed of CO2 and water vapor. This 

concentrated CO2 stream can be easily captured and subsequently stored. 

4. Direct Air Capture (DAC): DAC technologies directly extract CO2 from the ambient air, 

offering a versatile approach to carbon capture. Chemical sorbents or mechanical processes 

absorb CO2 from the atmosphere, providing a means to reduce emissions from dispersed 

sources. 

Evolving CCS Standards and Certifications 

1. ISO 27916:2019: The International Organization for Standardization (ISO) has 

established ISO 27916:2019, which outlines guidelines for the geological storage of CO2. 

This standard provides a comprehensive framework for the safe and effective storage of 

captured carbon. 

2. CCUS Certification Systems: Various certification systems have emerged to assess and 

validate the performance of carbon capture, utilization, and storage (CCUS) projects. 

These systems, including the Carbon Trust Standard and the American National Standards 

Institute (ANSI) accreditation, evaluate the effectiveness of CCS initiatives against 

established benchmarks. 

3. Policy-Driven Standards: Many countries have enacted policies and regulations that 

establish specific CCS requirements. These standards often encompass aspects of CO2 

storage capacity, monitoring, verification, and reporting, ensuring compliance with 

national emissions reduction targets. 

4. Carbon Market Initiatives: Carbon markets, such as the European Union Emissions 

Trading System (EU ETS), establish a monetary value for carbon emissions, incentivizing 

industries to adopt CCS technologies. Compliance with specific emission reduction targets 

within these markets necessitates the implementation of carbon capture and storage 

strategies. 



International Journal of Professional Studies                                                             http://www.ijps.in 

 

(IJPS) 2022, Vol. No. 13, Jan-Jun                      e-ISSN: 2455-6270; p-ISSN: 2455-7455 
 

 
92 

INTERNATIONAL JOURNAL OF PROFESSIONAL STUDIES 

CONCLUSION 

In the synthesis of Indoor Air Quality (IAQ) regulations and Carbon Capture and Sequestration 

(CCS) standards, a formidable framework emerges, paving the way for a sustainable future. 

Through stringent IAQ regulations, governments and organizations fortify the foundations of 

health and well-being within enclosed spaces. Simultaneously, Carbon Capture Technologies and 

evolving standards herald a new era in climate mitigation. By combining post-combustion, pre-

combustion, and direct air capture methodologies, the quest for carbon neutrality gains traction. 

Certifications like ISO 27916:2019 and CCUS standards provide benchmarks for the safe and 

effective storage of captured carbon. The convergence of these elements crafts a paradigm that 

transcends mere compliance. It beckons architects, engineers, policymakers, and environmental 

stewards to embrace a unified vision of sustainable building design. This synthesis is not merely 

a theoretical construct; it is the blueprint for a future where buildings breathe, sequester, and stand 

as sentinels of health, sustainability, and environmental equilibrium. As we navigate this 

convergence, we propel ourselves toward a world where the built environment is a harmonious 

extension of nature, safeguarding both human health and the planet's delicate balance. 
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