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Prerequisites
Admission to the Master of Science programme in Engineering with a major in chemical engineering
at Karlstad University, or 15 ECTS credits completed of chemistry 30 ECTS credits

Learning Outcomes
The aim of the course is that students acquire the basic knowledge and skills required to understand
the chemistry of macroscopic systems, especially of chemical thermodynamics, basic knowledge of
applied quantum chemistry with a focus on spectroscopy. The course provides a basis for continued
studies in science and engineering.

Upon completion of the course, students should be able to:
- perform calculations of the energy transformation in chemical systems in terms of basic chemical
thermodynamics,
- give an account of central concepts in chemical thermodynamics,
- calculate equilibrium reactions in chemical thermodynamics,
- give an account of the difference between ideal and non-ideal systems,
- describe the foundations of statistical chemical thermodynamics with a link the equilibrium concept,
- give an account of and use the quantum mechanical models of hydrogen-like atom, particle in a
one-dimensional box, rigid rotor and harmonic oscillator in spectroscopy,
- give an account of the difference between a molecule in ground state and in excited state,
- carry out a minor project in physical chemistry from the initial stage of literature search and planning
to the final written report and oral presentation and discussion,
- describe the links between the theories presented in the course and the experimental result.



Content
Instruction is in the form of lectures, exercises, laboratory sessions and a project. Students are
expected to study certain units on their own, which means that they have to understand literature
written in English. Instruction may take the form of video recordings.

The course comprises three parts which are assessed separately: Theory module, Laboratory module
and project module

The theory unit (5 ECTS cr) introduces basic chemical thermodynamics, linked to the priciple of
equlibrium regarding both phase equilibrium and electrochemical processes. The quantum mechanical
and spectroscopic concepts are treated theoretically. The theory unit provides the theory and
calculation basis required for students to reach the learning outcomes.

The laboratory module (1.5 ECTS cr) includes laboratory components and is integrated with the theory
module. Attendance is mandatory and active participation required. Access to individual laboratory
units requires students to be well prepared through having studied the relevant instructions and
applicable parts of the course literature. Oral reports are sometimes required. Students are only given
credit for laboratory work in a current semester if all reports and protocols have been submitted within
three weeks of the conclusion of the course. Late submissions will be graded at the earliest
convenience, but no later than the next course opportunity.

The project module (1 ECTS cr) is carried out in the last week of the course and consists of a minor
assignment performed in groups. Attendance is mandatory and active participation required.

Reading List
See separate document.

Examination
Assessment of the theory module is continuous and based on hand-in assignments and a final written
exam. The final module grade is a total appraisal of the continuous assessment and the final exam.

Assessment of the laboratory module is continuous and based on laboratory reports. Oral reports may
be required. Students are only given credit for laboratory work in a current semester if all reports and
protocols have been submitted within three weeks of the conclusion of the course.

Assessment of the project is based on an oral and written presentation of the project. Examination
opportunities for a terminated course are offered on two occasions in the first year that the course is
not offered and on one further occasion in the second year.

Grades
One of the grades Fail (U), Pass (G), or Distinction (VG) is awarded in the examination of the course.
Engineering programme students are awarded one of the grades Pass with Distinction (5), Pass with
Some Distinction (4), Pass (3) or Fail (U).

Quality Assurance
Follow-up relating to learning conditions and goal-fulfilment takes place both during and upon
completion of the course in order to ensure continuous improvement. Course evaluation is partly based
on student views and experiences obtained in accordance with current regulations and partly on other
data and documentation. Students will be informed of the result of the evaluation and of any measures
to be taken.

Course Certificate
A course certificate will be provided upon request.



Additional information
The local regulations for studies at the Bachelor and Master levels at Karlstad University stipulate the
obligations and rights of students and staff.
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