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The cycloaddition of CO2 to epoxides is one of the most attractive route to use CO2, as a C1
building block. This reaction has been object of an intensive research in the last years as
documented by the growth in the number of publications [1]. The resulting cyclic organic
carbonates are important low energy molecules, which find application as electrolytes for
lithium batteries, pharmaceutical intermediates and monomers in polymer production [1].
Recent developments comprise the replacement of fossil-based epoxides by bio-derived
epoxides for the production of entirely renewable cyclic carbonates. Bio-derived epoxides are
however, less reactive and, thus, more challenging substrates due to their complex structure and
substitution patterns [2]. In this context, process intensification strategies are particularly
important in view of future large-scale industrial applications.
Limonene epoxide is a bio-derived building block obtained from the epoxidation of limonene,
a natural compound widely available as by-product of the citrus industry. In this work, the
continuous flow production of limonene carbonate from limonene epoxide and CO2 was
explored using a biphasic reaction system composed of CO2 and an ionic liquid (IL) in a highpressure set-up apparatus. The working principle of CO2/IL biphasic systems is based on the
fact that supercritical CO2, used as the carrier, has high solubility in ILs, while ILs have no
measurable solubility in CO2 and cross-contamination is avoided [3]. The IL phase (Aliquat Br
and TBABr) was used as the catalyst, while supercritical CO2 was used as the reactant and
mobile phase. Phase behaviour studies both for the reagent and the product were first performed
to identify suitable operating conditions for the flow-system. Continuous-flow experiments
were then conducted using a continuous stirred tank reactor. The results under continuous-flow
conditions will be discussed and compared with those obtained for reactions operated at batch
conditions.
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