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Non-equilibrium plasmas in complex gas mixtures are at the heart of numerous contemporary technologies. They typically
contain dozens to hundreds of species, involved in hundreds to thousands of reactions. Chemists and physicists have always
been interested in what are now called chemical reduction techniques (CRT’s). The idea of such CRT’s is that they reduce
the number of species that need to be considered explicitly without compromising the validity of the model. This is usually
achieved on the basis of an analysis of the reaction time scales of the system under study, which identiﬁes species that are in
partial equilibrium after a given time span. The ﬁrst such CRT that has been widely used in plasma physics was developed
in the 1960’s and resulted in the concept of eﬀective ionization and recombination rates1 . It was later generalized to systems
in which multiple levels are eﬀected by transport2 . In recent years there has been a renewed interest in tools for chemical
reduction and reaction pathway analysis. An example of the latter is the PumpKin tool3 . Another trend is that techniques
that have previously been developed in other ﬁelds of science are adapted as to be able to handle the plasma state of matter.
Examples are the Intrinsic Low Dimension Manifold (ILDM) method and its derivatives, which originate from combustion
engineering, and the general-purpose Principle Component Analysis (PCA) technique4 . In this contribution we will provide
an overview of the most common reduction techniques, then critically assess the pros and cons of the methods that have
gained most popularity in recent years. Examples will be provided for plasmas in argon and carbon dioxide.
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