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On the way to Green Chemistry
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little or no environmental regulation;

concern developed how chemical substances may cause harm to human health and environment
(effect of pesticides on birds, thalidomide tragedy, and many others);

,command-and-control“ approach — Dilution to prevent pollution, maximum concentration
guideline levels — bioaccumulation, carcinogenicity, not considering synergistic effect

Green Chemistry as a particular type of pollution prevention. Green Chemistry is an approach that
provides fundamental methodology for changing intrinsic nature of a chemical product or a process
so that it is inherently of less risk for human health and environment.



The role of a chemist
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The 12 Principles of

® GREEN CHEMISTRY ®

Green chemistry is an approach to chemistry that aims to maximize efficiency and minimize hazardous effects on human
health and the environment. While no reaction can be perfectly ‘green’, the overall negative impact of chemistry research
and the chemical industry can be reduced by implementing the 12 Principles of Green Chemistry wherever possible.

1. WASTE PREVENTION

Prioritize the prevention of waste,
rather than cleaning up and treating
waste after it has been created.
Plan ahead to minimize waste at
every step.

2. ATOM ECONOMY

Reduce waste at the molecular
level by maximizing the number of
atoms from all reagents that are
incorporated into the final product.
Use atom economy to evaluate
reaction efficiency.
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3. LESS HAZARDOUS CHEMICAL SYNTHESIS

Design chemical reactions and
synthetic routes to be as safe as
possible. Consider the hazards of

all substances handled during the
reaction, including waste.

4. DESIGNING SAFER CHEMICALS

Minimize toxicity directly by
molecular design. Predict
and evaluate aspects such as
physical properties, toxicity, and
environmental fate throughout the
design process.

5. SAFER SOLVENTS & AUXILIARIES

Choose the safest solvent available
for any given step. Minimize the
total amount of solvents and
auxiliary substances used, as these
make up a large percentage of the
total waste created.

6. DESIGN FOR ENERGY EFFICIENCY

Choose the least energy-intensive
chemical route. Avoid heating and
cooling, as well as pressurized and
wvacuum conditions {i.e. ambient
temperature & pressure are optimal).

7. USE OF RENEWABLE FEEDSTOCKS

Use chemicals which are made from
renewable (i.e. plant-based) sources,
rather than other, equivalent
chemicals originating from
petrochemical sources.

8. REDUCE DERIVATIVES

Minimize the use of temporary
derivatives such as protectin
groups. Avoid derivatives to reduce
reaction steps, resources required,
and waste created.

9. CATALYSIS

Use catalytic instead of
stoichiometric reagents in reactions.
Choose catalysts to help increase
selectivity, minimize waste, and
reduce reaction times and energy
demands.

10. DESIGN FOR DEGRADATION

Design chemicals that degrade and
can be discarded easily. Ensure
that both chemicals and their
degradation products are not toxic,
bicaccumulative, or environmentally
persistent.

11. REAL-TIME POLLUTION PREVENTION

Monitor chemical reactions in
real-time as they occur to prevent
the formation and release of any

potentially hazardous and polluting
substances.

12. SAFER CHEMISTRY FOR ACCIDENT PREVENTION

Choose and develop chemical
rocedures that are safer and
inherently minimize the risk of
accidents. Know the possible risks
and assess them beforehand.
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The 12 Principles of Green Chemistry,
developed by Paul Anastas and John
Warner in 1998




Aim of the program

The Green Chemistry Master’s programme, provides in-depth, high-quality scientific and
methodological training designed to build enduring knowledge.

This enables graduates to pursue further studies within a relevant doctoral programme or to
. The programme equips students to develop clean technologies and innovations

aligned with the UN Sustainable Development Goals, and to contribute to a future circular
economy, ensuring strong international competitiveness.
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Best-of: A Trilateral Initiative

MINT Vienna — the trilateral cooperation & innovation lighthouse in CEE

* International perspective / English MSc curriculum
* Experiment oriented education

e Equal involvement of all 3 universities (minimum course program 25% for each side)

 Administrative lead at TUW @m




(Fundamental Courses - Basics of Green Chemistry (Compulsory)

Concepts of A Feedstocks and A A Elnv!ror(r:r;‘entgl A Sustainable Y
Green Chemistry Renewables el : Emistiy Development
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VO-Module 6 ECTS VO-Module 6 ECTS VO-Module 6 ECTS VO-Module 6 ECTS LU(SGS&&GVEg)I'S
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C Bound Electives 36 ECTS )
Module Catalogue Module Catalogue Module Catalogue Module Catalogue
Design Reagents & Feedstocks Synthesis Processes & Utilization
(Free Electives and Transferable Skills 18 ECTS )

CMaster Thesis incl. commissioned final examination 30 ECTS )




At least 12 ECTS each must be completed from three different modules

Within one module at least 6 ECTS (50%) have to be chosen from the course types
lecture (VO) or seminar (SE)

A total of at least 9 ECTS must be selected from the 3 modules in laboratory
exercises (LU), tutorials (UE) or projects (PR)

A minimum of 9 ECTS of elective courses must be chosen at each university.

If more than 36 ECTS are completed from the elective modules, these can be
assigned in the module free electives and transferable skills.

However, at least 6 ECTS must be selected from the transferable sKkills.

The two laboratories on Green Chemistry | and Il are mandatory to be completed
at two different universities.




Selection procedure Green Chemistry
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Deadlines and dates for selection procedure 2026

*Pre-registration from December 1, 2025 to February 8, 2026

*Proof of qualitative admission requirements until February 8, 2026

*EChem-Test, online, several, freely selectable dates during second half of February 2026
*Ranking and result of the selection procedure until March 2026

*Second pre-registration from July 16t to Septermber 5t 2026

Start of study October 1, 2026

Pre-requisits: As part of preceding studies (Bachelor, 120 ECTS), 48 ECTS of chemical subjects have been completed.
Another 60 ECTS of courses must be from the close area of chemistry/science. Within the scope of the chemical subjects,
at least 16 ECTS of laboratory exercises must have been completed in areas of chemistry.
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