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ABSTRACT

Triethylene glycol dinitrate (TEGDN) is a nitrated alcohol ester of triethylene glycol (TEG). It
can be used as an energetic plasticizer in explosives and propellants to partially or completely replace
the nitroglycerin (NG), due to its lower melting point and sensitivity. However, little is known about
its optimal synthesizing parameters. In this study, the optimal synthesizing parameters of TEGDN
were explored by using Taguchi's experimental design method. A L9 (3*) orthogonal array with three
control factors and three levels was used to design nine experimental conditions. The experimental
data were transformed into a signal-to-noise (S/N) ratio to analyze and evaluate the experimental
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condition of the optimal parameter combination for the maximum yield rate of TEGDN. The
verification results indicated that the optimal synthesizing parameters were the nitration temperature
of 15°C, HNO3/H>SOs weight ratio of 60:40 and HNOs/TEG molar ratio of 4:1, and then the
maximum yield rate of TEGDN was 95.2%. Furthermore, the synthesizing TEGDN was identified by
means of FTIR, NMR, EA and DSC, and its characteristics were determined using DSR and VST.
Keywords: Triethylene glycol dinitrate, Optimal synthesizing parameter, Taguchi method.
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