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1. General Information 
PhD School - Politecnico di Milano 
 
PhD Programme: Industrial Chemistry and Chemical Engineering  
 
Course start: September 2025 
 
Location of the PhD Programme: Milano Leonardo 
 
Promoting Department: Chemistry, Materials, and Chemical Engineering “Giulio Natta” 
 
Scientific Disciplinary Sectors: 

• ICHI-01/A Applied physical chemistry 
• ICHI-01/B Chemical engineering principles 
• ICHI-01/C Theory of the development of chemical processes  
• ICHI-02/A Chemical plants 
• ICHI-02/B Industrial and Technological Chemistry 
• CHEM-05/A Organic Chemistry 
• CHEM-06/A Foundations of Chemical Technologies  

 

PhD School Website: https://www.dottorato.polimi.it/ 
PhD Programme Website: https://www.dottorato.polimi.it/en/phd-
programmes/engineering/industrial-chemistry-and-chemical-engineering 

2. General presentation 
The aim of the PhD programme is to foster a research-oriented mindset by providing in-depth experience 
and advanced skills in a specialized research field. This goal is achieved through the development of an 
original research project, presented in the form of a PhD thesis. All research activities are carried out 
under the guidance and supervision of an academic advisor. 
The primary objective of the PhD Programme is to equip candidates with the necessary tools to 
understand, design, and manage complex processes and systems, develop innovative applications, and 
design and characterize new products and technologies. Fundamental disciplines are the necessary tools 
to turn this general aim into practice. The primary objective of the PhD Programme is to equip candidates 
with the necessary tools to understand, design, and manage complex processes and systems, develop 
innovative applications, and design and characterize new products and technologies. A wide range of 
research topics is offered, covering various areas of industrial chemistry and chemical technology, are 
offered, related to catalysis and bio-catalysis, biotechnology, process development, process safety, food 
safety, advanced materials, human health, innovative and efficient energy technologies, low-impact 
combustion processes, and the design and conduction of systems with optimal raw materials, reduced 
costs and enhanced sustainability due to methods derived from big data analysis. The study programme 
therefore encompasses not only the processes of synthesis and transformation of matter (in the 
broadest sense, from pharmaceuticals to materials), but also the units where these processes occur. 
These units include industrial plants—ranging from laboratory-scale experimentation to full-scale 

http://www.dottorato.polimi.it/
https://www.dottorato.polimi.it/en/phd-programmes/engineering/industrial-chemistry-and-chemical-engineering
https://www.dottorato.polimi.it/en/phd-programmes/engineering/industrial-chemistry-and-chemical-engineering
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production, with associated environmental and safety challenges—and natural environments, such as 
the atmosphere or reservoirs, where chemical transformations of pollutants may occur. It also covers 
biological systems, including the human body, where pharmacokinetics enables the modeling and 
control of drug effects. In this context, aspects related to the product lifecycle are also considered, 
including product quality and interactions with biological processes such as absorption, organ function, 
and excretion in the case of pharmaceutical compounds. 
The PhD programme is overseen by a Coordinator and a Faculty Board. 
The Coordinator chairs the Faculty Board, coordinates the preparation of the annual Educational 
Programme, and organizes the general educational activities of the PhD course (see Attachment A1). The 
Faculty Board is responsible for the educational programme and for teaching and administrative 
activities related to the PhD course (see Attachment A2). 

3. Objectives 
The goal of the Doctoral Programme in Industrial Chemistry and Chemical Engineering is that of forming 
high profile professionals with significant versatility and flexibility. This target is achieved through a solid 
preparation on fundamental scientific aspects accompanied by its application to the development of an 
original research work on a specific subject. To provide a few examples, the research activity may be 
focused on one of the following topics: 

• chemistry of natural compounds; 
• catalysis (heterogeneous, homogeneous, and bio-); 
• modeling and simulation of chemical reactors and bioreactors; 
• biotechnology; 
• development of innovative chemical processes; 
• food safety and quality assurance; 
• advanced materials; 
• human health-related applications; 
• innovative energy technologies, with a focus on energy efficiency; 
• low-emission combustion processes; 
• thermochemical conversion of biomass and waste materials (including plastics) through processes 
such as gasification, combustion, and waste-to-energy technologies; 
• methodologies for process and plant design, considering raw material selection, process costs, safety, 
and sustainability; 
• design and control of operation units and of the whole plant through mathematical modelling and 
computer simulation techniques; 
• multiscale design of chemical and catalytic processes across different temporal and spatial scales; 
• study of electrochemical processes with an interdisciplinary approach that merges chemical, 
materials, and energy engineering; 
• synthesis, characterization, and use of chemical substances; 
• structure-based design of compounds of chemical and biological interest (synthesis, processing, use). 

One of the distinctive skills developed during the PhD experience is the ability to transfer knowledge 
effectively, adapting it to different contexts, audiences, and communication occasions. This skill enables 
PhD graduates to work effectively in teams and disseminate their research results both within their 
specific community and to broader, more diverse audiences. 
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The PhD program aims to help candidates communicate technical information, both orally and in writing, 
tailored to academic or non-academic recipients. This goal is supported by courses offered by the PhD 
School, including Technical Communication classes. Additionally, candidates participate in activities 
promoting experiential learning ('learning by doing'), the typical learning method of the PhD journey. 

4. Professional opportunities and job market 
The PhD graduates in Industrial Chemistry and Chemical Engineering have access to a wide range of 
career opportunities in both academia and industry. These include research positions at universities and 
public or private research institutions, as well as R&D roles in chemical, engineering, and consulting 
companies. Specific positions span various sectors and reflect the multidisciplinary nature of the doctoral 
programme. Accordingly, the PhD graduate will be able to find job opportunities in process companies, 
as well as in private and public companies and research institutes. 

5. Enrolment 
5.1 Admission requirements 
The PhD Programme in Industrial Chemistry and Chemical Engineering PhD welcomes both national and 
international candidates who have graduated in accordance with the pre-existing laws D.M. 3.11.1999 
n. 509, or to have a Master of Science degree in accordance with D.M. 3.11.1999 n. 509, or a Master of 
Science in accordance with D.M. 22.10.2004 n. 270, or any similar academic title obtained abroad, 
equivalent in terms of duration and content to the Italian title, and with an overall duration of university 
studies of at least five years. 
Certified English language proficiency is a mandatory requirement. Please refer to the PhD School 
website for details. 
Admission is based on the evaluation of the candidate’s curriculum vitae, a motivation letter, and a short 
research proposal submitted during the application process. 

5.2 Admission deadlines and number of vacancies 
The number of available positions is specified in the official Call for Admission for the 41st PhD cycle: 
https://www.dottorato.polimi.it  
Scholarships are available for both general and specific research topics, as detailed in the Call for 
Applications. 

6. Contents 
6.1 Requirements for the PhD title achievement 
To obtain the PhD degree in Industrial Chemistry and Chemical Engineering, candidates must complete 
at least three years of full-time study and research, and successfully defend their PhD thesis.. 
PhD candidates in Industrial Chemistry and Chemical Engineering must acquire a minimum of 25 course 
credits (see paragraph 6.3 below), and continuously conduct research activities. 
At the start of the PhD, each candidate is assigned a tutor, who is a member of the Faculty Board. The 
tutor supports the candidate in developing the training path, including the selection of courses, which 
are then submitted for approval to the PhD Programme Coordinator (see also section 6.4). 
The Faculty Board may assign additional course credits if needed to strengthen the candidate’s 

http://www.dottorato.polimi.it/
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background in specific research areas. 
In order to be admitted to the final exam, candidates must demonstrate knowledge of the Italian 
language at A1 level of the Common European Framework of Reference (CEFR). This requirement does 
not apply to Italian native speakers or candidates who already meet the required proficiency level. 

6.2 Research development 
The overarching goal of all PhD Programmes at Politecnico di Milano is to develop a research-oriented 
mindset, with expertise and skills in a specific research topic. PhD candidates are trained to develop 
strong problem-solving abilities in complex contexts, including the capability to analyze problems 
thoroughly, identify original solutions, and evaluate their practical applicability. These skills provide the 
PhD candidates with major opportunities of development in their research both in the academic field, and 
in public and private organizations. 
PhD candidates are expected to produce an original contribution to their field of research. The thesis 
must advance the current state of knowledge and demonstrate the candidate’s ability to conduct 
independent and high-quality scientific investigation. 
The research findings must be clearly presented and contextualized within the existing literature in the 
final thesis document. 
The PhD research is developed under the guidance of a supervisor, who supports the candidate in 
structuring and developing the thesis project. The supervisor is not necessarily a member of the Faculty 
Board and may also belong to an institution different from Politecnico di Milano. The supervisor can be 
supported by one or more co-supervisors. 
Additional training and research activities aimed at enhancing the candidate’s scientific and professional 
profile are strongly encouraged throughout the PhD path. 
Candidates are expected to present and discuss their work within the scientific community. Participation 
in international conferences and publication of research results in peer-reviewed journals are therefore 
strongly encouraged. 
The PhD Programme strongly encourages international collaboration and mobility. Candidates are 
invited to spend at least three months abroad in research institutions, where they can broaden their 
expertise and advance their thesis work. 
The standard duration of the PhD Programme is three years. 

6.3 Objectives and general framework of the teaching activities 
The PhD Programme and the PhD School offer several educational activities. These include foundational 
courses focusing on scientific challenges, theories, and methodologies, as well as specialized courses 
addressing research issues directly related to the doctoral theses. Courses are usually held in English, 
unless otherwise specified. These courses allow PhD candidates to earn ECTS credits and must be 
inserted in a study plan, that the student is asked to present at the beginning of his thesis. The total 
number of ECTS credits to include in the study plan is 25. Additional specialized activities that do not 
award credits, such as workshops, seminars, and research group meetings may also be included in the 
study plan.  
Each PhD student is asked to attend the following courses: 

i. at least 1 course of 5 credits chosen among those offered by the Industrial Chemistry and 
Chemical Engineering (CIIC) doctoral program; The seminar course entitled ‘Chemical 
Engineering Frontiers’, which is made up of a series seminars kept by high profile scientists or 
researchers, is mandatory. The seminars will be given during the whole three years of the PhD 
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programme; 
ii. at least 2 courses of 5 credits chosen among those offered by the Politecnico PhD school; 

iii. the remaining courses can be chosen among those offered by the CIIC doctoral program, the 
PhD school or the MS programs offered by Politecnico di Milano. Participation in one 
international school (minimum duration of three days) is also permitted, upon submission of a 
certificate of attendance.  

The full list of courses is available at: http://www.dottorato.polimi.it/en/phd-programmes/active-phd-
programmes/industrial-chemistry- and-chemical-engineering/. 
The tables below summarize the candidate's path (as regards coursework activities). At the same time, 
the PhD Programme expects that the candidates perform research activity in a continuous way, following 
the lead of their supervisors and of the Faculty Board. 

First/Second Year 

Courses References Min÷Max Credits Notes 

PhD School Courses See Table B 10  
Courses characterizing 
the PhD Programme 

See Table A 5÷15  

Other PhD courses  0÷10 See Phd Courses list: 
https://www.dottorato.polimi.it/en
/phd-programmes 

International School  0÷5 Certificate of attendance needed. 
Minimum duration 3 days. 

 

Third year 

In the third year, the candidate is expected to focus entirely on the research and the development of the 
PhD thesis. 

PhD Course List 
A) The PhD Programme in Industrial Chemistry and Chemical Engineering organizes the Characterization 
Courses listed in table A. 

For the admission to the final exam the acquisition of at least 5 credits in this list is mandatory. 

B) The PhD School organizes general and Interdoctoral courses every year. The PhD School of Politecnico 
di Milano proposes a set of courses aiming to train the PhD candidates in soft and transferable skills. The 
skills and abilities provided by these courses are expected to help candidates across different areas of 
their careers to respond to the rapidly evolving needs of the global economy and society at large. The 
PhD School courses activated for the 2025-2026 academic year are summarized in table B. The 
acquisition of at least 10 credits is mandatory among the courses of B type. The list of PhD courses 
organized by the PhD School is available at the website https://www.dottorato.polimi.it/en/current-phd-
candidates/during-the-phd/study-plan 

C) Other PhD courses, Master of Science programs, International Schools  

A maximum of 10 mandatory credits can be obtained by choosing among: courses provided by other 
PhD programmes at Politecnico di Milano (up to 5 credits), attending an international school (up to 5 

http://www.dottorato.polimi.it/en/phd-programmes/active-phd-programmes/industrial-chemistry-and-chemical-engineering/
http://www.dottorato.polimi.it/en/phd-programmes/active-phd-programmes/industrial-chemistry-and-chemical-engineering/
http://www.dottorato.polimi.it/en/phd-programmes/active-phd-programmes/industrial-chemistry-and-chemical-engineering/
https://www.dottorato.polimi.it/en/phd-programmes
https://www.dottorato.polimi.it/en/phd-programmes
https://www.dottorato.polimi.it/en/current-phd-candidates/during-the-phd/study-plan
https://www.dottorato.polimi.it/en/current-phd-candidates/during-the-phd/study-plan
https://www.dottorato.polimi.it/en/current-phd-candidates/during-the-phd/study-plan


7  

credits) and/or courses offered by Politecnico di Milano, chosen among those offered inside the Master 
of Science programs (up to 5 credits). 

PREPARATORY COURSES 
If the supervisor and the tutor find it useful or necessary that the candidate attends preparatory courses 
(chosen among the activated courses at the Politecnico di Milano) the Faculty Board of the PhD 
programme may assign some extra-credits to be acquired to complete the training path. The credits 
acquired in this way will be considered as additional, in relation to the mandatory credits to be acquired 
with the PhD courses. 

SPECIALISTIC COURSES, LONG-TRAINING SEMINARS 
The attendance of specialistic courses, workshops, schools, or seminars is encouraged. The attendance to 
schools (certificate of attendance needed, minimum duration 3 days) may permit to acquire 5 credits 
according the modalities established by the Faculty Board concerning the evaluation. Courses and 
workshops can be inserted in the study plan, even if they are not evaluated (and therefore not qualified 
as credits), as optional “additional teaching”. 
The scheduled course planning for the academic year 2025-2026 follows. Other courses may be activated 
during the year. In this case the candidates will be promptly informed and will be allowed to insert these 
new courses in their study plan. 

Table A: PHD COURSES CHARACTERISING THE PHD PROGRAMME  

Course Professor Credits 
Advanced Analytical Methods and Data Analysis Mele, Castiglione 5 

Data Science in Chemical Engineering Cuoci, Maestri, Stagni,  
Pernici  5 

Structured Catalysts and Reactors Tronconi, Ambrosetti 5 
Chemical Development and Scale-Up of Fine 
Chemicals Brenna 5 

Chemical Engineering Frontiers (Seminars) Cavallotti 5 

Structural Characterization of Nanomaterials Baldelli Bombelli, 
Pigliacelli, Terraneo 5 

Metal-Based Catalysis for Fine Chemicals Vilé 5 

All the PhD courses are held in English. 

 

Table B CROSS –SECTORAL COURSES 

The list may be modified after the publication of the present document. 

Course Professor Credits 
Strengthening Critical Spatial Thinking Armondi Simonetta 5 
Advanced Interaction Skills for Academic Professionals Arnaboldi Michela 5 
Industrial Skills Biscari Paolo 5 
English For Academic Communication Biscari Paolo 5 
Scientific Communication in English Biscari Paolo 5 
Research Skills Biscari Paolo  5 
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Course Professor Credits 
Recording Work 4 Building Memory: Methods, Practices, 
Tools, Skills to Manage the Knowledge 

Boeri Elisa 5 

Innovative Teaching Skills Brunetto Domenico 
Savio 

5 

Creative Design Thinking Canina Maria Rita 5 
Research Communication. Issue Mapping: Exploring Public 
Debates Surrounding Academic Topics 

Colombo Gabriele 5 

Communication Strategies That Score in Worldwide 
Academia 

Conci Claudio 5 

Professional Communication Di Blas Nicoletta 5 
Project Management Basics Fuggetta Alfonso 5 
Power Of Images and Visual Communication for Research 
Dissemination 

Iarossi Maria 
Pompeiana 

5 

Scientific/Academic English: writing and presenting with and 
without the support of LLMS 

Jacchetti Emanuela 5 

Sustainability Metrics, Life Cycle Assessment and 
Environmental Footprint 

Lavagna Monica 5 

Project Management (In Action) Mancini Mauro 5 
Ethical Aspects of Research on Dual Use Technologies Masarati Pierangelo 5 
How To Support Complex Decisions: Approaches and Tools Oppio Alessandra 5 
Sulla Responsabilità Della Tecnica Ossi Paolo Maria 5 
The Copernicus Green Revolution for Sustainable 
Development 

Oxoli Daniele 5 

La Comunicazione Nella Scienza Paganoni Anna Maria 5 
Practicing Research Collaboration Pizzocaro Silvia Luisa 5 
Science, Technology, Society and Wikipedia Raos Guido 5 
Ethics Of Artificial Intelligence Rocchi Daniele 5 
Teaching Methodologies, Strategies and Styles Sancassani Susanna 5 
Digital Humanism Schiaffonati Viola 5 
Science Diplomacy for Researchers. Filling The Gap Between 
Science and Policy Within The Global Challenges 

Shendrikova Diana 5 

Introduction To Academic Research Volonté Paolo Gaetano 5 

TECHNICAL-SCIENTIFIC COMMUNICATION 
Each candidate must experiment three modes of technical-scientific communication: 

1. Oral presentation to experts in the field and topic, aimed at developing the ability to 
communicate advanced content within a limited timeframe, highlighting key aspects of the 
research/project and justifying methodological choices, to an audience with high evaluation 
skills. This experience, aimed at sharing projects among colleagues, is achieved by participating 
in at least one conference or workshop where research results are presented. 

2. Oral presentation to stakeholders with expertise in the field but not in the specific topic, 
transferring contents with appropriate details in unlimited timeframes. This skill, aimed at the 
ability to transfer research/project content to non-expert collaborators, is gained through 
specific training experiences with specific goals and typical timelines of academic and corporate 
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settings. 
3. Written communication for a community of experts. This skill is aimed at the ability to organize 

the document content, shorter than a book or thesis but still broad in scope, with an appropriate 
level of technical-scientific detail. This mode, typical of internal reports or technical notes, is 
experienced by creating written documents addressed to a relevant scientific community such as 
scientific or technical articles. 

Each candidate is required to participate as a speaker in at least one international conference or 
workshop, complete at least one training activity, and publish at least one scientific or technical 
contribution aimed at an expert community. Any exceptions must be justified and authorized by the 
Faculty Board.   

6.4 Presentation of the study plan 
PhD candidates are required to submit a study plan at the beginning of their PhD, which may be updated 
periodically to reflect changes in the lists of available courses or to align with the evolving needs of the 
PhD research. Study plans must be approved by the PhD Programme Coordinator, in accordance with 
the procedures established by the Faculty Board. 

6.5 Yearly evaluations 
Candidates present their work to the Faculty Board at least once a year. In particular, the candidates 
must pass an annual evaluation in order to be admitted to the following PhD year. The third-year 
evaluation establishes the candidate's admission to the final PhD defense. 
Based on the annual evaluation, candidates receive a grade (A/B/C/D). Those who pass may proceed 
with enrollment in the next year. Candidates who do not pass are classified either as “Repeating 
candidate” (Er) or “Not eligible to continue the PhD” (Ei). In the former case (Er), the candidate may 
repeat the academic year once; during the repetition year, any scholarship is suspended. In the latter 
case (Ei), the candidate is excluded from the PhD programme and loses any scholarship. 
In case the Faculty Board holds appropriate to assign directly an exclusion evaluation (Ei) without a 
previous repetition year, the request must be properly motivated, and validated by the PhD School. 
As part of the yearly PhD evaluation process, the third-year students are required to participate in at 
least one of the two editions of the PhD day and present a poster. 
After the third year, candidates who have achieved satisfactory progress but require additional time to 
complete their research and write the thesis may be granted an extension for a further year. 

6.6 PhD thesis preparation 
The primary objective of the PhD programme is the development of an original contribution to research. 
The PhD thesis should advance the state of knowledge within the candidate’s scientific field. 
The PhD study and research work is carried out, full time, during the three years of the PhD course. 
Stages or study periods in (Italian or international) companies or external Institutions may complete the 
candidate's preparation. 
The thesis should be aligned with the research areas developed within the Department hosting the PhD 
programme. 
The candidate must present an original thesis and discuss its contribution to the state of the art in front 
of the scientific community. 
The PhD research is developed following the lead of a supervisor, who supports the candidate in the 
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setting out and in the everyday activities regarding the thesis development. 
At the conclusion of the PhD studies, the Faculty Board evaluates the candidates. Candidates who receive 
a positive evaluation submit their theses to two external reviewers for refereeing. If both reviewers 
provide a positive opinion—or once any required revisions have been completed—the candidate 
defends the thesis in a final examination before a committee of three members, at least two of whom 
must be external experts. 

7. Laboratories, PhD Secretary Services 
PhD students in Industrial Chemistry and Chemical Engineering can attend the laboratories of the 
Department of Chemistry, Materials, and Chemical Engineering (https://www.chem.polimi.it/) and those 
of the Laboratory of Catalysis and Catalytic Processes (https://www.lccp.polimi.it/) at the Department 
of Energy. 
PhD Secretary Services:    Katia De Vettori, Lidia Martin, Alessia Colombi 

Email: Phd-CIIC@polimi.it  
Phone: +39 02.2399. 4771 / 4740 / 3153 

8. Internationalization and interdisciplinarity 
The PhD Programme in Industrial Chemistry and Chemical Engineering strongly encourages international 
mobility and interdisciplinary collaboration. Research stays and study periods at external institutions—
particularly international universities and research centers—are highly recommended. Politecnico di 
Milano actively supports Joint and Double PhD Programmes, as well as co-tutelle agreements with 
prestigious international partners. Further information is available on the PhD School website and the 
PhD Programme website. 
The programme currently offers active joint PhD paths with: 
 • Université Libre de Bruxelles (ULB), Belgium 
 • INPT Toulouse, France 
 • Delft University of Technology, The Netherlands 
 • ETH Zurich, Switzerland 
 • University of Amsterdam, The Netherlands 
 • Karlsruhe Institute of Technology, Germany 

These collaborations are reinforced through dedicated agreements, including two recently signed double 
doctorate agreements with ULB and KIT, and a co-tutelle agreement with INPT Toulouse. The cooperation 
includes relevant research areas in chemical and process engineering, such as the optimal design of 
flexible and operable biorefinery processes. 
 
In addition to its involvement in numerous collaborative research initiatives, the PhD Programme in 
Industrial Chemistry and Chemical Engineering at Politecnico di Milano coordinates three Marie 
Skłodowska-Curie Doctoral Networks (MSCA-DN). These projects further reinforce the programme’s 
position within the European doctoral education landscape and strengthen its partnerships with leading 
academic and industrial institutions. 

• DESIRE (Decarbonising Energy-Intensive Industries with Renewable Synthetic Fuels, 
https://desire-msca.eu) addresses the urgent challenge of decarbonizing energy-intensive 
industries while ensuring energy supply security. The project will train 15 PhD researchers in 
combustion science, chemical kinetics, fluid dynamics, and digital modeling. DESIRE offers a highly 

https://www.chem.polimi.it/)
https://www.lccp.polimi.it/)
mailto:Phd-CIIC@polimi.it
https://desire-msca.eu/
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international and interdisciplinary training environment: each fellow will be awarded a double 
doctoral degree by two of the partner universities involved in their project. The consortium 
includes: Politecnico di Milano (Italy – coordinator), Université Libre de Bruxelles (Belgium), 
Technical University of Darmstadt (Germany), and Université Paris-Saclay (France). 

• GREENDIGIPHARMA (Green and digital continuous-flow pharmaceutical manufacturing, 
https://www.greendigipharma.eu/). Greening and digitalizing pharmaceutical manufacturing 
offer significant opportunities to boost productivity, improve competitiveness, and reduce the 
environmental footprint in industry. GreenDigiPharma focuses on addressing these skills gaps and 
will deliver a cohort of highly skilled and trained PhD graduates that can lead the green and digital 
transformation of pharmaceutical manufacturing, in academic and industrial environments. The 
consortium is coordinated by Politecnico di Milano (Italy – coordinator) and brings together 6 
universities (Politecnico di Milano, University of Amsterdam, Ghent University, University of 
Ljubljana, University of Cordoba, University of Bari), 1 research center (VITO), and several 
associated members from industry. 

• UPCYCLE (UPscaling deep conversion routes for hard-to-reCYCLE biogenic waste, 
https://www.upcycle-project.eu) brings together 6 universities and 9 associated industrial 
partners from across Europe. The project’s goal is to train 15 early-stage researchers to become 
future leaders and innovators in the treatment and valorization of hard-to-recycle biogenic waste. 
The training programme integrates experimental and modeling techniques at multiple scales—
molecular, reactor, and process—and addresses the full value chain from waste materials to high-
value products. UPCYCLE contributes to the objectives of the EU Green Deal and the Waste 
Framework Directive, tackling key barriers to sustainability and circularity. 

 
The PhD program frequently engages in various collaborations with international universities and 
research centers, acting as coordinator or project partners within prestigious European programs (ERC, 
Horizon Europe, Interreg, etc.) or with dedicated joint projects. As a matter of example, a brief list of other 
international universities with which the PhD program maintains systematic research collaborations is: 
 

ETH Zurich Switzerland Scientific collaborations, joint publications, 
PhD exchange, faculty mobility.  

Stanford University USA Scientific collaborations, joint publications, 
PhD exchange, faculty mobility. 

Massachusetts Institute of 
Technology (MIT) 

USA Collaborative research, joint publications, and 
mobility funding via the “Progetto Rocca MIT-
Politecnico” 

University of Cambridge UK Scientific collaborations, joint publications, 
PhD exchange, faculty mobility.  

Ghent University Belgium Scientific collaborations, joint publications, 
PhD exchange, EU project collaborations 
(H2020, MSCA)  

https://www.greendigipharma.eu/
https://www.upcycle-project.eu/
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Delft University of Technology The Netherlands Scientific collaborations, joint publications, EU 
project collaborations (H2020, MSCA) 

Université Libre de Bruxelles Belgium Scientific collaborations and co-tutellle PhD 
positions are active with ULB in the fields of 
safety engineering, combustion, biopolymers 
and supramolecular chemistry. 

University of Amsterdam The Netherlands Scientific collaborations, joint publications, 
PhD exchange, EU project collaborations 
(H2020, MSCA) 

Max Planck Institute Germany Scientific collaborations, joint publications, 
PhD exchange 

Technical University of 
Darmstadt 

Germany Scientific collaborations and co-tutellle PhD 
positions (MSCA) 

Université Paris-Saclay France Scientific collaborations and co-tutellle PhD 
positions (MSCA) 

 
The PhD Programme is also deeply engaged in inter-sectoral collaboration with non-academic partners, 
providing candidates with exposure to industrial challenges, applied research, and innovation-driven 
environments. Notable collaborations include: 
• Pirelli Tyre SpA: it is part of the Pirelli Group and one of the largest operators in the tyre market 

worldwide, particularly in high range segments with high technological content. This company 
therefore invests significantly in R&D, and has collaborations with several universities and research 
centres, depending on the various specializations and the numerous research themes that are 
relevant for the tyre technology field. Joint research activities are carried out both in the company 
laboratories in the CMIC department of Politecnico, on the basis of the agreement between Pirelli 
for the PhD program in Industrial Chemistry and Chemical Engineering of Politecnico di Milano. 

• Humanitas: collaboration with the PhD programme in Industrial Chemistry and Chemical Engineering 
on research about the role of the physicochemical microenvironment in biofilm formation structure- 
function relationships in both chemical and biological systems. Both partners provided funding for 
several scholarships to the PhD program in Industrial Chemistry and Chemical Engineering. 

• ENI SpA: supports different PhD positions in the PhD programme in Industrial Chemistry and 
Chemical Engineering, promoting research on biomass pyrolysis and plastic waste recycle, reforming 
processes and vapor-liquid equilibria of mixtures involved in biofuel production. 

• Jacobs Engineering: joint research on chromatographic separation processes. 
• Bracco SpA: support for PhD positions on the synthesis of innovative contrast agents for imaging. 
 
These industrial partnerships provide PhD candidates with unique opportunities to bridge academic 
research and industrial innovation. 
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Attachment A1 – PhD Programme Coordinator 

Prof. Carlo Alessandro Cavallotti, Full Professor at Politecnico di Milano, Department of Chemistry, 
Materials and Chemical Engineering “Giulio Natta” 

Training and education 
• 1995, Laurea (5 years degree) in Chemical Engineering (grade 100/100 cum laude) at Politecnico di 
Milano, Italy. 
• 2000, Dottorato di ricerca (Ph.D.) in Chemical Engineering at Politecnico di Milano, Italy under the 
advisorship of Prof. S. Carrà and M. Masi. Thesis title: ‘Chemical Engineering aspects in material synthesis 
by gas phase deposition’ 

Professional experiences 
• September 1999 – September 2006: Assistant professor in applied physical chemistry at Dept. 
Chemistry, Materials and Chemical Engineering, Politecnico di Milano, Italy. 
• September 2006 – November 2018: Associate professor of Chemical Engineering Principles at Dept. 
Chemistry, Materials and Chemical Engineering, Politecnico di Milano, Italy. 
• November 2018-now: Full professor of Chemical Engineering Principles at Dept. Chemistry, Materials 
and Chemical Engineering, Politecnico di Milano, Italy. 

International Fellowships 
• March 1998-October 1998: visiting student in the research group of prof. K. F. Jensen at the 
Massachusetts Institute of Technology. 
• March 2000-March 2001: post-doctoral associate fellow in the research group of prof. K. F. Jensen at 
the Massachusetts Institute of Technology. 
• March 2016 - November 2016: Visiting Scientist at Argonne National Laboratories, Lemont, IL. 

Teaching Activities 
Teaching activities for students in chemical engineering and safety engineering (chemical kinetics, fluid 
mechanics, thermodynamics). Teaching activity in national and international schools for PhD students in 
the field of molecular modeling. 

Awards and Recognitions 
• 1994/5: winner of the 'Fondazione Famiglia Legnanese' prize for academic excellence. 
• 2000: XII Italian National Award "Federchimica - per un futuro intelligente". 
• 2008: selected by Accademia dei Lincei, and by the Inter Academy Panel (IAP) to represent Italy at the 
World Economic Forum in the session devoted to Young Scientists. 
• 2010: member of the Global Young Academy, the main world academy of young scientists 
https://globalyoungacademy.net/) 
• 2024: Fellow of the combustion Institute 

Editorial Activity 
• Member of the editorial board for Polymers (MDPI) from 12/2009 to now; 
Member of the editorial board for International Journal of Chemical Kinetics (Wiley): from 01/2013 to 
12/2015; 
• Member of the editorial board for The Open Crystallography Journal (Bentham Science) from 12/2009 

https://globalyoungacademy.net/
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to 11/2012 
 

Invited presentations and keynote lectures: 23 
Other presentations at international conferences/workshops/meetings: more than 50 given between 
1997 and 2018. 

 
Participation to national/international research projects Nanophoto, Strep project, Sixth framework 
programme, priority 3-NMP, ‘Nanocrystalline silicon films for photovoltaic and optoelectronic 
applications’, proposal/contract no: 013944; 2005-2009. (principal investigator) 
• Aims, IP project, Sixth framework programme, priority ‘Nanotechnology and Nanoscience’, ‘advanced 
interactive materials by design’, proposal/contract no.: IP 500160-2 AIMs; 2004-2009. (principal 
investigator) 
• Simbad, Cariplo foundation project; ‘Simulation, diagnostic and Modeling of an innovative CVD 
process, activated by low-energy-high density plasmas’. 2006-2008. (principal investigator) 
• COST project “Unfolding Structure and Energetics of Guanidinium Binding: The Anatomy of an 
Important Supramolecular Anchor Group by Concerted Theoretical and Experimental Approaches” 
(D31/0018/05); 2006-2009. (principal investigator) 
• Molecular design of selective membranes for biomolecules purification, relevant national research 
project program, PRIN 2008; protocol number 20085M2L3T_004; (March 2010-March 2012) (principal 
investigator) 
• Coordinator and promoter of Laboratory of Molecular Modeling at Politecnico di Milano. (2016). 
• SemI40. Power Semiconductor and Electronics Manufacturing 4.0. ECSEL-IA 692466-2 (2016-2019). 
Horizon 2020. (local unit coordinator). 
• ARES - A Road from Earth to the Stars, relevant national research project program, PRIN 2020; protocol 
number 202082CE3T_003; (March 2022-March 2025) (principal investigator) 

Participation to research projects funded by private companies as principal investigator. 
• ‘Ab initio PFOA alternative surfactants characterization’, Solvay Selexis; 2007-2008. 
• ‘Innovative Technologies for the valorisation of stranded gases’, ENI 2008-2009. 
• ‘Heavy oil upgrading using Plasmas’, ENI; 2009-2010. 
• ‘Optimization of Silicon deposition in Siemens reactors’, Memc; 2008-2010. 
• ‘Processing of gases using non thermal plasmas’, ENI; 2016. 
 
Supervised Master theses: more than 60. Supervised PhD thesis/post-doc Scholars: 18 Publications 
Papers on ISI journals: 150. Book Chapters: 16 
Google Hirsch Index: 44 
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Attachment A2 – PhD Faculty Board 

Composition of the Faculty Board 
Name Affiliation Scientific Disciplinary Sector 
Cavallotti Carlo (coordinator) Politecnico di Milano ICHI-01/B 
Baldelli Bombelli Francesca Politecnico di Milano CHEM-06/A 
Beretta Alessandra Politecnico di Milano ICHI-02/B 
Bozzano Giulia Politecnico di Milano ICHI-01/B 
Brenna Elisabetta Politecnico di Milano CHEM-06/A 
Busini Valentina Politecnico di Milano ICHI-01/B 
Castiglione Franca Politecnico di Milano CHEM-06/A 
Cellesi Francesco Politecnico di Milano ICHI-01/A 
Cuoci Alberto Politecnico di Milano ICHI-01/B 
De Guido Giorgia Politecnico di Milano ICHI-02/A 
Frassoldati Alessio Politecnico di Milano ICHI-02/A 
Galimberti Maurizio Politecnico di Milano CHEM-06/A 
Gatti Francesco Politecnico di Milano CHEM-05/A 
Lietti Luca Politecnico di Milano ICHI-02/B 
Maestri Matteo Politecnico di Milano ICHI-02/B 
Manca Davide Politecnico di Milano ICHI-01/C 
Manenti Flavio Politecnico di Milano ICHI-02/A 
Mehl Marco Politecnico di Milano ICHI-02/A 
Metrangolo Pierangelo Politecnico di Milano CHEM-06/A 
Nova Isabella Politecnico di Milano ICHI-02/B 
Resnati Giuseppe Politecnico di Milano CHEM-06/A 
Rossi Filippo Politecnico di Milano ICHI-01/A 
Sacchetti Alessandro Politecnico di Milano CHEM-06/A 
Sironi Selena Politecnico di Milano ICHI-01/A 
Terraneo Giancarlo Politecnico di Milano CHEM-06/A 
Tronconi Enrico Politecnico di Milano ICHI-02/B 
Vilé Gianvito Politecnico di Milano ICHI-02/A 

 

Attachment A3 – PhD Advisory Board 
Composition of the Advisory Board 

Name Affiliation 
Pollesel Paolo  ENI S.p.A. 
Vacca Paolo  SAES-Getters S.p.A. 
Guida Vincenzo  Procter & Gamble 
Paludetto Renato  Dow 
Morbidelli Massimo DataHow 
Martin Ugo SICAD SpA 

Each year, the Advisory Board attends the annual “PhD day” event for PhD candidates in Industrial 
Chemistry and Chemical Engineering. 
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