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Abstract: To reveal the variation law of reaction activity of polyoxymethylene dimethyl ethers
(PODE ) components with different polymerization degrees and the underlying kinetic
mechanisms, a reaction pathway framework applicable to a wide range of conditions is constructed
to comparatively analyze the multi-component reaction kinetic behaviors of PODE. Based on the
reaction mechanism of dimethoxymethane (PODE, ), the reaction mechanisms of PODE, and
PODE, are developed and validated. According to the role of each elementary reaction in reaction
kinetics, a unified framework for PODE reaction pathways is proposed, elucidating three source
channels of PODE reactivity: the typical chain-branching reaction via primary carbon
dehydrogenation followed by two oxygen additions; the chain-branching reaction resulting from

the decomposition of some hydroperoxy fuel radicals into carbonyl hydroperoxides; the chain-
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branching reaction triggered by secondary carbon dehydrogenation and decomposition into lower-

polymerization-degree fuel radicals. Sensitivity analysis of the first-stage ignition delay time of PODE

demonstrates that the constructed reaction kinetic mechanism of PODE, and PODE, can predict

experimentally measured ignition delay times and explain the reaction kinetic behaviors of PODE,

Channels 1 and 2 are common chain-branching reaction pathways for all PODE molecules, while

channel 3 is unique to higher-polymerization-degree PODE and serves as an important contributor

to reactivity.

Keywords: polyoxymethylene dimethyl ethers; reaction kinetics; degree of polymerization; elementary

reaction
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