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Tracing the sources and pathways of air pollution by heavy-metals in an urban environment
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Sudesh Yadav and V. Rajamani (Jawaharlal Nehru University, Delhi, India)
· Opportunity to work in a rapidly evolving, socially relevant, field of environmental science
· Training and application of state-of-the-art analytical instruments and techniques

· Contribute to a better understanding of factors affecting air pollution in urban environments
· Field trips for sample collection in Delhi and NW India
The rapid pace of industrial and economic activities in many developing countries has contributed significantly to an increased level of airborne particulate material (aerosols), enriched in many toxic heavy-metals. An increased aerosol level in the atmosphere poses serious environmental problems and affects human population in terms of poor air quality, impacting negatively on their health. Natural wind-blown dust also contributes to the overall aerosol budget and these can be major contributors during enhanced weather conditions. Therefore, it is important to fully understand the diversity of sources contributing to the heavy-metal budget of the aerosols for mitigation strategies and informing policy issues.
The metropolis of Delhi, with a population > 30 million, is situated at the eastern edge of the Thar desert in NW India. This region experiences an arid to semi-arid climate and suffers from major dust storms during the summer months, producing a heavy aerosol load in the atmosphere. The heavily industrialized and urbanized region of Delhi also contributes immensely to the heavy-metal pollution of the air, which, combined with natural dust loading of the atmosphere, poses one of the biggest environmental challenges in India. A recent study of aerosol in the Delhi region [1] has highlighted their source diversity and the enhanced levels of heavy-metals (e.g., Cr, Cu, Zn etc) compared to average crustal abundance, implicating anthropogenic inputs (e.g., Cu abundances are 2 orders of magnitude higher than the crustal average). A recent study has highlighted the potential usefulness of iron isotopes in apportioning atmospheric iron contents to potential sources [2]. This study aims to identify the major sources of air pollution (e.g., vehicular traffic, agricultural practices, and chemical industries) by the coupled analysis of copper and iron isotopes in aerosol samples from Delhi and the surrounding region. Techniques for the precise measurements of iron and copper isotopes have recently been established at the Open University using multi-collector-plasma-mass-spectrometry (MC-ICP-MS), and will be utilized for the proposed study.
The aims of the project are:
1. Sampling of aerosols from Delhi and surrounding regions

2. Characterisation of different size-fractions of aerosol for their elemental abundances.
3. Refinement of established techniques for the analysis of Fe & Cu isotopic composition of aerosol components.
4. Fingerprinting various sources using elemental and isotopic data to identify processes contributing to the total load of heavy-metals in aerosols.
The proposed research has direct societal relevance and has the potential to contribute towards mitigation and reduction of environmental impacts on climate, partly induced by human activities. The results from the proposed research will also be of interest to policy makers and various public bodies at national and international levels. The project will include multiple visits to Delhi and NW India for sample collection and collaboration with colleagues in the School of Environmental Sciences at the Jawaharlal Nehru University (JNU). The student will also receive intensive training on the state-of-the-art geochemical laboratories at the Open University. 

The Department has a thriving postgraduate community and the postgraduate training programme provides a full range of courses covering: research techniques, scientific methods, information technology, communication and interpersonal skills, which are tailored to the needs of each student. In addition, the successful candidate will be trained in field methods and geochemical techniques.

If you would like to apply or have any queries about this project please contact the supervisors either by email m.anand@open.ac.uk by writing to the address above enclosing a full academic CV and the names and addresses of three academic referees.
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