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Project Description 
Fossil fuels provided the cheap energy that catalysed global development in the previous two centuries. This 
“cheap” energy came at the expense of environmental effects, such as the growth of anthropogenic 
CO2 emissions leading to climate change. To limit warming to 2.0 degrees, the Paris accord requires a 90% 
reduction in CO2 emissions by 2050. Despite this, there are currently few economic incentives for the 
petrochemical industry to reduce their emissions. In this project, we will investigate a route in which CO2-
neutral hydrogen is produced by “decarbonisation” of methane with renewable energy whilst an economic 
benefit is created by the co-production of high-value carbon that can be used as a construction material. 
 
Methane pyrolysis in plasma occurs at temperatures above 1400 K, producing solid carbon and hydrogen as 
products. During plasma pyrolysis, a range of carbon structures can be formed. Some of these carbon 
structures are valuable (nanotubes, graphene flakes, etc.), and contribute positively to the overall process 
economics. However, the process that leads to the formation of these valuable carbon structures is complex 
and depends on the energy and species transport through the reactor. In this project, we will investigate total 
methane pyrolysis to optimise and control the value of the carbon products and at the same time economically 
producing hydrogen. We will generate understanding of reactor transport and energy dissipation using in-situ 
laser diagnostics to quantify reactor temperature and to observe carbon nucleation and growth. 
 
PhD candidate requirements 
Applicant must be from a Chinese University. Candidate should graduate in 2021 with a Master’s degree in 
either physics, chemistry, chemical engineering, mechanical engineering, or other engineering or physical 
science disciplines. Preference will be given to students with knowledge or experience in laser diagnostics, 
plasma chemistry or physics, or hydrocarbon chemistry. Due to the funding through the CSC programme, we 
will preferentially select candidates from “Double First class” universities, although other strong applicants are 
encouraged to apply. A high level of English speaking and writing ability is essential. 
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