Polymer Science Research Centre

Polymer Chemistry and Polymer Processing at Warwick is a world leading grouping and cross Departmental activity with a global and Chinese reputation .

PI: Professor David Haddleton. The virtual “Department of Polymer Science” covers a growing cohort of colleagues from Warwick Manufacturing Group (WMG) and Chemistry (Professor David Haddleton, Professor Seb Perrier, Professor Tony McNally, Professor Peter Scott, Professor Matt Gibson, Associate Professor Remzi Becer, Associate Professor Chaoying Wan, Professor Ton Peijs, Associate Professor Lukasz, Professor Stefan Bon, Associate Professor Paul Wilson). This grouping is active in all areas of importance where Polymer Science can contribute contributing to solving the problems of this and future generations including Nanocomposite Materials, Materials for New Energy sources, Materials and Plastics from sustainable resources, Plastics biodegradability and recycling, delivery of drugs and vaccines, medical diagnostics, coatings, adhesives and paints from sustainable sources, improved processes and processing for polyolefins manufacture and application. Our philosophy is “Lets fix the earth” and to achieve this through innovative cross disciplinary research which is problem led.
This grouping has many and diverse links with China and alumni already are embedded in Chinese academia in a growing family of collaborations and research. Ex Warwick graduates in Chinese academia include faculty at Tsinghua University, Fudan University, Soochow, Nanjing UST, NDUT, Shenzhen Institute of Science, Xiuhua University, etc. We have established exchange programs with Tsinghua University and also strong links to SJTU in Shanghai, with the President of Jilin University (Professor Xi Zhang, recently the Deputy President of Tsinghua University whose research group is still based at Tsinghua), Hainan Normal University, Soochow University (Professor Hong Chen) an exchange program with Zhejiang University (Professor Feihe Huang) and with Professor Ben Zhong Tang in HKUST and his new institute in Guangzhou.
Warwick Polymer Science has a global reputation and has established links with the best research in China and has been proactive in building these links in Chinese academia as well as industry in China. We currently have a growing MSc teaching program which has 90% of the students originating from mainland China.
Vision: To become one of the top three polymer groupings in the world and to have the strongest global links with Chinese Polymer Science. To carry out research and to educate the next cohort of scientists to be able to solve the problems we face in maintaining scientific and technological growth in a sustainable way that benefits our planet. To provide governments and industry with the knowledge and trained scientists required to fully align with and to achieve this vision in the most efficient way.
Research direction
· Polymer and plastic materials for a sustainable future
· Delivery of drugs and vaccines in the most efficient way and healthcare advances
· New nanocomposite materials and polymer materials processing
· Food security, protection of crops and increase in food yields
· Sustainable transport covering energy, lubricants, battery technology



Anti-Microbial Resistance (AMR) Research Centre 
 PIs: Professor Greg Challis/Professor Chris Dowson 
This group, which includes Warwick researchers in Life Sciences, WMS, Engineering and Chemistry, has been collaborating in antibiotic discovery, biosynthesis and bioengineering with top Chinese colleagues since 2011, funded by the BBSRC, the Royal Society, Warwick and China’s NSFC. It already has several joint publications on various topics in high impact journals, and multiple additional manuscripts are in preparation. Prof. Chris Dowson has been leading two multi-million-pound UK-China projects in AMR with Chinese Academy of Sciences, Materia Medica, supported by the Diamond Synchrotron (the largest UK-funded scientific facility) and Shanghai Synchrotron., which have been profiled as one of the key collaborative research achievements to emerge from the ‘Golden Era’ of UK-China relations. 
Rationale: 
The current UK-China Hubs award led by Chris Dowson ends in December 2021. Warwick in Zhengzhou offers an opportunity to continue and expand on the links forged during the project and would strengthen the case for Warwick’s involvement in any follow-on funding opportunities. Greg Challis’s joint appointment with Monash also offers scope to expand the scope of the project beyond the UK and China. 
 Research areas: 
· Antibiotic discovery and development: Discovery of novel antibiotic natural products; biosynthetic engineering to optimise antibiotics for therapeutic application; structural biology of antibiotic targets; structure-based design of novel antibiotics and fragment-based discovery. 
· Mechanisms of resistance development and transfer: Resistance gene discovery; mechanisms of resistance transfer; contributions of biofilms to resistance; mechanisms of immune system evasion; biochemical and structural characterisation of resistance mechanisms. 
· New approaches to overcoming antimicrobial resistance: Developing drugs to potentiate the immune system; phage therapy; development of lysins as anti-bacterial agents. 
· Environmental impact of antibiotic use: environment monitoring; environment-originated resistance mechanisms; ecological impact of antibiotic use.



Energy Materials Centre

PI: Professor Gu has an international reputation for clean energy and material research. He has a long track-record of coordinating large collaborative projects with international partners and has successfully won over £10 million in grants from EPSRC, EU, Innovate UK and industry. Professor Gu is an advocate of digital technologies for chemical engineering, pioneering the development of Industry 6th Sense technologies. He has established the Centre for Connected Plants of the Future to bring together multi-disciplinary expertise cross the University of Surrey, exploring the development of technology-driven innovation for chemical industry. He has been leading the EPSRC project “Stepping towards the industrial 6th sense”.

Our research
Our research deals with the development of novel nanomaterials for solid oxide fuel cells, electrolysers, batteries, super-capacitors, the new generation of solar cells and membranes technology, as well as custom-made catalysts for environmental and photocatalytic applications.
We tune the chemistry and the structure of multicomponent materials to make them top systems for energy applications.  Our team combines expertise in chemical engineering, physical chemistry, chemistry of materials and multi-scale modelling, which allow us to develop research at a fundamental level and transform the basic knowledge into real-world applications.

Research interests
Clean energy production, carbon capture/utilisation and bioenergy are priority areas among our research interests.
In particular, we have a H2/CO2 lab for the production of bio-hydrogen syngas and fine chemicals using CO2 as a carbon pool. We design pioneering catalysts and nanoreactors based on metallic and metal-oxide nanoparticles, as well as yolk-shell structures with direct applicability in fuel processors and green chemistry.
As for bioenergy, fast pyrolysis and advanced technology for biofuel production constitute one of our research thrusts. Novel pyrolyser reactors for one-pot biofuel generation from biomass are currently under development in our facilities.
Such devices make possible the so-called “waste to fuel” approach in a compact manner using membranes to intensify the process. Additionally, we are active in the application of plasma technology including plasma catalysis, plasma pyrolysis and the use of plasma as a versatile tool for nanomaterials synthesis.
Our current research deals with the development of novel nanomaterials for solid oxide fuel cells, electrolysers, batteries, super-capacitors, the new generation of solar cells and membranes technology, as well as custom-made catalysts for environmental and photocatalytic applications. We tune the chemistry and the structure of multicomponent materials to make them top systems for energy applications.  Our team combines expertise in chemical engineering, physical chemistry, chemistry of materials and multi-scale modelling, which allow us to develop research at a fundamental level and transform the basic knowledge into real-world applications.



